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(57) Abstract: Compounds represented by the general formula (I), salts, sol- 
vates, or N-oxides of the same, or prodrugs of them: (I) [wherein Y and Z are 
each independently N or C; A is a carbocycle or a heterocycle; B is a hetero- 
cycle having at least one nitrogen atom; R is hydrogen, a substituent, or the 
like; and n is an integer of 0 to 10]. The compounds, salts, solvates, N-oxides, 
or prodrugs exhibit inhibitory activity against cysteine protease and are useful 
as preventive and/or therapeutic agents for osteoporosis and other diseases in 
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5 m.m^m 

(c: L T M e Mi^m ^mm-r ^ mmm(Dmw'^^ h ^ « 4" :^ 

20 -:x>' S [J. Immunol., 161, 2731 (1998)] ^■^"Tzf^yi^-L [J. Exp. Med., 183, 
1331(1996)] . ilT-f-yly-e [J. Exp. Med., 191, 1177 (2000)] ;OS±g|af^ 

ll.WlJ;dS|q]$lJf^ffl^^bfc [J. Clin. Invest., 101, 2351 (1998)] o -^fc. U 
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Immunol., 161, 2120 (1998)] , 4^^lfh^ X^i-iTmi^^mi^mm^^ «9 
^tL6T*° h—>:^^:^/vy<^ v|3a#^J^i/;^7^-f >:/x:iy^T—'^^K^M'E 
- 6 4 i)mmir:6}^m:d^1^^tlX\^^^ [J. Exp. Med., 178, 1693 (1993)] » 
^ . CDS 1^14 T ^Ji^*3 J: u« N Kmm^^^ \^x^^^:fyTzf-:y 
5 f*. ^comm^^ I L - 2 J; «9 7 m±m-ir^ ^ a: ^.;ixT*3 ^ , 

i^;:#^c:P^b-CV^;5%<Z)^#^e>tb§ [J. Immunol., 167, 2172 (2001)] » 

IffllM^WttTlHJI^^^t^'ff:; L-■CV^ S ^ <Dfg^% S [Int. J. OncoL, 22, 33 

(2003)] o :^&RJts<Dmm^->':^y'4 >'-:rvt'rT---€(Dm-^i-±^Mi^±^^^ 
10 ■h(Dtn:^hth^o 

I^^^^Slf^i^ (AIDS) , AIDSPag^m (ARC) . ^AT^fflJjaS 

I v^fcf^HTLv- 1 mmmm^cm.w^^fi:}f(Dt7^;v:^mmmm. ^^^^ 
^^sk^bm.m<i^m. vim^skW\Hmmm (dio ?^c^©jf[L/ht^i^ij^tr#5 

CM. AM. BM. FMJ^^if(D'i7^/i.^ttJ^^^Jtt(^flf2^:ioJ:t)« 
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:^m. 'f-'^mm. ^w^n^Ss mmmitm. ^m^3^\^^nm. m^^. 

^ibK. -^y^^^—^-D-t-^l^-^-^nyf^l^-l^ (IL-lj3) (DM^ 

x^mm^^-. ^m.y\i^m^m. mm. ^mm n. Eng. j. Med., 328, 

106 (1993)] , CJ. Interferon Cytokine Res., 17, 113 (1997)] . ftf^ [ 

10 J. Leuko. BioL, 58, 90 (1995)] . ^"^^^^ [Kidney Int., 47, 1303 (1995) 
] ^ 'L^I^^2^ [Infect. Immun., 64, 1638 (1996)] . >L-^2^ [Br. Hearat J., 72, 

561 (1995)] , VT-^ 1 T :^ [Br. J. Rheumatol., 34, 107 (1995) 

] •^m:^m [Axitoimmunity, 16, 141 (1993)] fj: ^(DM&^^B. g B:fe^ 

JiZ^\,^X:fy:^y<—^mMM7^^^^^^-i- h(Dt ^ tvT v ^ ^ [Am. J. 

Respir. Crit. Care Med., 159, 1308 (1999)] „ 

20 m^^(D I L - 1 i3 (DM#;e)S^$;^^TV^§ [Arthritis Rheum., 39, 1092 (1996) 

n-r^ g a^^;a5^^^6 [Proc. Natl. Acad. Sci. USA, 92, 7267 (1995)] 
. :^;v^M^^^\^(D±.mmm\^'^-^^t^^t^^x.h^X\^^:^. ^fc. MW 

25 hfh^ t [Biol. Chem., 383, 865 (2002)] o ;*7":7"v'VC 
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OW%\±mM V !^7-^^(Dt^^l3lo/^^S;5 - t ^mn^fh^ CJ. Cnn. invest., 
109,357(2002)] » 

mskm^^m\^^if^Mm&V:(7:>^M CJ. Clm. invest., 97, leiO (1996) 
] -^Mi^:^ h n -7 —^v'M^mir:bmMmM<D^M [Biochem. J., 288, 643 
(1992)] ^:^'rzf-^i^B7!}m^X\^^^ t(Dm^i)^h^ tmm^. 

10 Chem., 270, 10909 (1995)] „ 

O^^^^i/^ UTJ!^|i.i^0^tt^ ^> fc fei" i ^ ^ CJ. Neurochem., 72, 2556 

(1999)] . :i3T^i^i^Bumni!i^^m^m^nu\^tijm.-iim^^x\^^^ c 

Eur. J. NeuroscL, 10, 1723 (1998)] o 

<^S«^:^ig|^«^^>fcb-r^<^^B^ [Brain Res., 790, 1(1998)] . XL 
- 1 j3 (D^mW^inrntmrn^m^X^tL t O^^^S^^ [Brain Res. BuU., 
29,243(1992)] o 

20 M^tlX\f^^ [Biochem. Med. Metab. Biol., 45, 6 (1991)] „ 

[Gstroenterology, 116, 168 (1999)] o 
25 m-^^fch~r}i ©^^^ [Biol. Chem., 268, 137 (1993)] . i'i'fb^M^li 
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fc^^^Sfe V) [JPEN. J. Parenter. Enteral. Nutr., 19, 187 (1995)] . 

;}^rv^5{^y{l^ CE^ofet^^, 169, 850(1994)] , y ^K^J^y i?-5^;^9-r K-t?^ 
Pharmacol., 121, 695 (1997)] o 

«<^^^^I^^J;as#^$n.-CV^S ;i ^ CAm. J. Physiol., 259, C862 (1990) 
bTV>5 t ^7L b tbS [Bone Marrow Transplant., 24, 641 (1999)] 

p 

mMWi^^U bfcir t /()^ ^ [Am. J. Hematol., 59, 279 (1998)] . ^MM^^ 

tm^^^nx^^^o 

25 ;^f^J•^ttTV^§o 

WWrnm. [Cancer Res., 59,4551(1999)] ^M.^'Wm.^^M.mm^ [CHn. 
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Lab. Haematol., 21, 173 (1999) 0mi (DmMT^^:^ 1 (DUmM^^ 

5 ^S_h#U-CV^fcii: i-^ [Clin. Exp. Metastasis, 16, 159 (1998)] . BBi^M 
^(DWiXi-t:^Ty'Z^Zy'Lm^(D±^^^mi^ htl^ t [Urology, 59, 308 

(2002)] . }£i<mmmm^mm>^m^hfi^ioT-:f^^iyz(Dm^ [j.Bioi. 

Chem., 273, 16816 (1998)] . t: ^fL=lSlHJ3S^c:;^;7^^v-^-KSS(D^3g;55^^it) 
h tl. -frte^ t (D mM^i)^^ ^ t^X V ^ S i i [Cancer Res., 57, 5386 (1997) 

50^^iJ?]McO B^t^t:4;0S^$tt■rv^^ r. b-fy^h [J. Biochem., 272, 32719 

(1997)] . ^^:^T-^i-'':^nTT---^mmM-i^m<Dm^m(Dmm^n\^x 

AIDS [AIDS, 10, 1349 (1996)] ^A I D S MjS^S (AIDS Related 
15 Complex ; A R C) [Arch. Immunol. Ther. Exp. (Warsz), 41, 147 (1993) 

] \^m\^x\tmm(Dmm^i'L-i(Dm-^ti^yfi^fix^y) ^ aidsc^i^^i 

b ;^LT [Blood, 87, 4448 (1996)] . iyy^ l^Z^'aTT — K PJ. 
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yOS:^$tl.TV^^ tt-h\^ [Biochem. Biophys. Res. Commun., 177, 377 
(1991)] . M^lH5-C<D;^7-7":/v'>'BSe [Virchows Arch. A. Pathol. Anat. 
5 Histpathol., 423, 185 (1993)] . ^y^^-»^ S M [Am. J. Pathol., 146, 848 
(1995)] , :if/Uy<4l^m& [Proc. Natl. Acad. Sci. USA, 90, 2628 (1993)] (D 
mm.. :^ ^^—^ - 1 ?gtt<^iiiJP -mim. ^ nr C J. Neuropathol. Exp. 
Neurol., 58, 582 (1999)] o ^fc. T ^^-i '^—mm^&B-^(Dm\zMMr^ 
S nfi b "^hj y (Paired helical filaments) (75?f^^ Z.(DWU 

UTV^S :i [J. Neurochem., 66, 1539 (1996)] . j8 T 5: n-Y K^Stt^ 
(«lJ;§#^|fflJiS5B{;i;?;^/-?— ^^/iiSM-^-ra i^V^5^^ [Exp. Cell Res., 234, 
507 (1997)] -^^hhrnmi^^^n^-^^^^T^ l^':rvzy^T—^(Dm^^^^^i^X 

Neurol. Sci., 131, 65 (1995)] J^/W-?^ ^^^^i$^(Dit^(D±^7l)m^ btb 
T*5 19 [J. Neurosci., 48, 181 (1997)] , y^—^l^yi^miZL^^f^XhB^CD^ 
Pic:*5lt^m-;;{7/WNV :^<D^m^M [Neuroscience, 73, 979 (1996)] 
Ji^ieijSft^ I L-1 0m^(Dmm:^^h [Neurosci. Let., 202, 17(1995)] . 

ig^l?;^/WNV h y ^^:$>«?;SS^e>tl.TV^5 [J. Neuropathol. 

Exp. Neurol., 58, 365 (1999)] „ 



7 



wo 2005/085210 



PCT/JP2005/004580 



^ y>'(D^^4^^::^/W^V>'^Sp^bTV^^ Brtgt4^S:^StLTVN5 [Brain 
Res., 816, 375 (1999)] o ^ h\at^m^m'i\:,M(Df5^mK I L - 1 j3 (DM-^t!)^ 
^$n-C*3 9 [Immunol. Today, 14, 260 (1993)] > 

TV^fc:l [J. Clin. Invest., 102, 576 (1998)] l^mMWltra- 

M^(DiD. — ^ yW^-f (DM-^ti^^ $ ~C V ^ S t [Arteioscler. Thromb. 
10 Vssc. Biol., 18, 493 (1998)] mmm\:>. S>S^lfD.WSIi)W^^^ (P 

T c A) ^m-m^^^ }£(Dskwmm^iy^y'4 ^^•^\=r'TT—~^mmM^^^Mx 

15 [Arterioscler. Thromb. Vase. Biol.,27 (2003)] „ 

t^W^htl^ :i 1 7!)m^^tlX:3r3 «9 [J. Clin. Invest., 103, 137 (1999)] . Ifiyt 

mmm'^mm^Mir^>-:^y'4 ^^^^ -t^t— e'Pj.*^ij(D^:^:os^#$tbSo 

20 •t^-:fyi^^=^:^m^^y'^h^ (BPP) m^izim-^\^x\^^:z.t7!)m'^^ 

tl/TV^S [Immunopharmacology, 45, 207 (1999)] o JcoT. ;^;7^:/v'>'Y 

:^^:/^^?SrmoTV>:5^*-Cfe^ ^ t ^^^^^fh [J. Biol. Chem., 269, 
25 11530(1994)] . iX^^T^'f >':7"n'7^T— g';eiSJ3r^^M(DJli|l| /.CoTV^^ RTfg 
COPD^Jl^^^mse)^ I L- 1 8 b^>' ji^^'iJ^-^li^ 
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[J. Clin. Invest., 106, 1081 (2000)] » '^f^. 1 
{e:J:§ I L - 1 j3 O0feSr^bT0^W CJ. Clin. Invest., 97, 963 (1996)] 
5 . mWmm. [cytokine, 5, 57 (193) . [J. Immunol., 149, 3078 

(1992) #fi^] ^nSw^^^^tvTV^^o "^"^^^(DM.^-^^^ 

[Clin. Chim. Acta, 310, 113 (2001)] o ^fc, 2MW2^^lffl 
10 H <:z.t H)^^ h tlX V ^ 5 [Am. J. Respir. Cell Mol. Biol.,26, 659 (2002) 

] o 

-frs ^'Wi^mir^m&\<im\^xhi^^'r^>'':f)a'rT—'^<Dm^^m^^ 

^•h<>:itt^h [J. Biol. Chem., 271, 12517 (1996)] > :fyy^^->:^Km^M 
:^f}c*3V^Tl L-l ;3(DM-¥^^^^ti.-r*5t9, ;?7;^^-^— if- i d^pi^^ij^ I 

L - 1 0(D^mi^i^i7im^^'WPAi\^'^mMM(Dmm^mi\\^x\^^^^t^>h. 

20 ^tl^timW^ [Cytokine, 8, 377 (1996)] . 'WUmM [J. CHn. Invest., 93, 

1959(1994)] ^c:^-r5^^;^lS^^^$t^6o ^fcmm'i^mmmK^n ^ 1 1.- 

1 i3 (Dm-^hm^^nX^^:^ LIMb ScL, 41, 1187 (1987)] o 
25 (D±M-^mi^tc:L t^^h [J. Biol. Chem., 267, 26038 (1992) #M] x 

mm%mm<ii^vxi^:^'r4>'y'nv^T—^mmM^^^^^^irh(Dt^K. 
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^tf)^h [J. Clin. Periodontol., 25, 34 (1998) ^Ml > -Mrn'Mi^^Hr 

i^^^m-BR!^^. ^^^^^m^^mmm (aids) . AiDsmmmm ( 
10 ARC)., mxTm^^skm. ^mim^^skm. ^mm. i^m^mm. mm 

mm (cmfffi^f^ti . :ff>^ mmm i^mt^^vT-^h-T^:^, mw])^ 

15 mm (-r i/;^ y am) m^m^^ti . Jk/i^mm-'p^^o^mmm 

{}^m. vimi^sk^p^mmm (dio >fc^) . Am bm. cm^ Fmfj:t^ 
(D^-(/u:^'\^^mM^^(Dnfjk^^mfm^confmm. T/v-y^^^-^—m. t 

^v^^ba:7^-. mmm^mfi:if) > ^^m^(Dmm^i:.^mm^ mm 

mm (-r i/;^ y v^^c#ffi (im) )^^^, :^#tt^y-7"-^ h-^^^;^. m^m 

10 
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) . (SiMM'fbjim. m^msk^MmmMf^m (ptca) 

^^jfe^') . skmmm^<D^m isk^brnm^p^m^m. msk^mmmmimm 
t^ti . m'\^mm. ^^'\^^m^^mmm (ai ds) :joj:rj«Ai Dswis 
mm (ARC) . ^i^Att^s (-^^y T3!E5fe^*) , nm^mmmm (t/v 

So wj^^mtn'uKomm.n.. uj^^m^c^^-^^ k,^-^ (p i - p i ' ) 

^C^fCl, • • •P3P2P1-P1' P2' P3' • • • P lg|5 
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^^t;-a'i^:6S^Pjtfrv^S (WO03/020721-^#^) o 



15 ^§^(^5^^ 

20 n^^ramu/co 
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1. (I) 
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5 5. — (I) tr^^tbS-fb-a-^J/eiSS, 6, 7, 8 -7=- t Ktr t:°y 5: 
K [4, 5-d] t°y 5v?V-2-:^/V7}?^hy/K f^i/n [1, 5-a 
] fc-y ^v?>'-5-;>?7/V:iJ?^ hy/W 2, S-i^'t Kn- 1 H-t°^ [ 

3, 4-d] t'y 5:i^>--6-;^7/i^#- h y/K t'^y^n [l, 5 — a] [ 
1, 3, 5] hyT>?:/-2-;^/v-7K:=^hy/K iH-ify^K[4, 5- 
10 e] [1, 3, 4] ;^^f-:^Ti^>'-7-:^/v#r=:hy/v, iH-t-^yn 

[3, 4-d] t:°y ^ v'^-6-;^7/l/7}^'r:^ h y/K ^ ^ [ l , 2 -a] 
t:°y ^ v?^- 2-;^/Vx]^^::^ h y/K i, 3 —O-^/^Ty^— /v- 2 — 
::^hy7K 6, 7, 8, 9 — X h ^ t Kn - 5 H- fcT y ^ K [4 , 5-e] 

[1, 4] i;?r-€t°V- 2-:>&7VJi?= h y^K SH-fnn [3, 2-d] 

15 t°y ^ 2-:^7V7i^^- b y/K fc-y K [2, 3-d] fy ^ 2- 
;^7/^':^?= h y /K 5, 7-i;^t:Kn:7n [3, 4-d] tf y 5 v?:/— 2 
/k7}?r:Lhy/K 6, 7-v^t Kn-SH-v-^n-OiJ? [d] }^])^-:^>'- 
2-^/V#:=^ b y/K 9H-:/y 2-;^7V^'^ b y^K "^fcfil , 3- 

20 6 . —Wi^ ( I -A) 




^fcfi— ( I - B) 
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10 7. R^:0S>9.|i^)t^(;)c l~8T/i^=¥7VK-efeStul5 6fB^(D>ft;-^i^. 

8. -T^^-;5S-E«-E2-E ^- (^if. R ^ ^ XX^^E ^ \±^tl^timi£iV 

E2(^-0-, -NRi° — , -C (=0) -C (=0) N 

Rio_^ -NR^^C (=0) — . -SOgNR^"-. -NR^^SOg-. - 
15 C ( = 0) -OC ( = 0) -s ^fc{^-NR'°C (=0) NR^^— ( 

R'°*5j;t>^R^M*^tu-^';jT.ai£UT. ;*c^J!^^^fcf*»i^S^Wb 

20 m^^^^i-o ) T*fe^). (1) g^^K^:i•bTV^T^>J;V^C3~ 
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10. -T^^-j^s-E^-E^-E^- im^. •r-<x<Dm-^i-i.mm8mmt 

1) «m«^^UTv^■r^><];v^c 3~i 0(Dm^^^fcf*-^^m^. ^ 

11. (1)8- (2, 2-v?^5^/I^:/n tVl^) -7-;^-^y-5, 6, 7, 8 
10 -X h7 t Ki3 t:°y ^ K [4, 5 - d'] }^]} ^i^l^- 2 -^/l^^=. h ]) 7^. 

(2) 1 - ( 2 , 2 - tVV) - 2 - (4-?^ h v'/V) - 3 

-:^=3{^y-2, 3-i;?l: Kn- 1 H-tf^yn [3, 4-d] t:°y^v?>'- 
6 -:^7/i-Ji?c:i M;/K (3)1- (2, 2-v^p{^/v:7'n tvi') -3- [ (4 — 
f=arv'-<>'v?7U) ;e-=^v'] -IH-f^i/n [3, 4-d] \^]) ^-Jl^- 
15 6 MJ/K (4)4- (2, 2 - v'p^ ;iiN°:3eiX) -1, 3-^ 

^ >y y — /U- 2 - :;&/V/J^:=: h y /K (5) 3 - ( 4 - tf 7 ^ ^ y /Vpi b 
) -1- (2, 2--:^^^/V>^n tVV) -lH-fc°^>^n [3, 4-d] 

y 5 v'>--6-;^7/V7i?r:i h y/K (6)2- (4-if:7ai^y/v^^/v) -i- 

(2, 2-t>^^/V:/nt:Vv) -3-::^-=3s-y-2, 3 - t - 1 H- tf 
20 ^y'n [3, 4-d] t° y 5 i^^'- 6 -;^;/V:^K:=- h y /K (7) 1 - (2, 2- 
v^7« tVV) -3-:^:3ry-2- ( 2 -^^r^^/vy ^/V) -2, 3 — 

Kn- 1 H-f^yn [3, 4-d] t° y ^ i^>'- 6 h y /V 
. (8)1- (2, 2-i?y^/V:7'n fcVv) -3- [2- ( 4 -^/V*: y ^/V) 
^h^^rv-] -IH-fc^^yn [3, 4-d] t° y 5 v'V- 6 -:;^7/^5}?:=: h y 
25 /l^. (9) 9 - ( 2 , 2 - -C^'y ^/V:7"a tW) - 6 - ( 4 - y b v?/W) 
-7-::e-=¥y-6, 7, 8, 9-v^ h7t Kn-5H-t:°y ^ K [4, 5- 
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e] [1, 4] i^r^\^l^-2-^/U:^:=-hV7}^. (lO) 8 - (2, 2-V>7^ 
f-jvz^u^^jv) -6- {A-:^ V^'^^^^yV'jV) -7-:^^y-5, 6, 7 

, 8-7^ tfy 5 K [4, 5-d] t"!; 5i^:/-2-:;&/^7}?:=i hy 

/K (11)4- C (2, 2-v?^^/V''7"nfcVW) T^y] fc°y K [2, 3-d] 
5 t:° y ^ V- 2 -;^77l/7jf ^ f y (12) 1 - ( 2 , 2 - i^'p* ^)V^^P. tVV) 

-3- {4- C (4-^^/v- 1 -if^9s;?=/v) :7^=/i.} -1 

H-t:°y^KC4, 5-e] [1, 3, 4 ] ;^df 1^^^T^^V- 7 -;=^7/V7K:=^ 
by/K (13)2- C6-i/ry- 1 - (2, 2 -i^y tW) -3- 

:^=^y-l, 3 -i^t Kn- 2H-t°^y'n [3, 4-d] t:°y^>?>'-2 
10 — Y/V] -N- [2- (i^p<^/VT^y) T-feiS'^ H\ (14)4- [ 

(2, 2-i^7«^/l^:7"n tVV) T^y] -5, 7-v^tKn:7n [3, 4- 
d] t°y 5 v?>'-2-;^/V;if= b y/K ^fcfi(15)4- [ (2, 2-i;?^5^ 
/^:7"nt:VV) T^y] -6, 7 - v?fc Kn - 5 H-->iJ^ n-O'iJ? [d] t'y 

15 12. StriB 1 tB«(D— (I) -e^^tbS^b-a-i^. ^(DM.. ^cD^WPi^ 

Stum 1 2 |Bife<7)|M^m^i^^ 
20 14. ix;:^7^-r^^:/l3v"T-•€^/^?fett^a>0S;^•7">^i/VK^^^tt^a^ 

tulE 1 3 mWu(DmMM.^^. 

1 5. ;&7^:7"v'>'K^m4m;eiS#^Sx-fe5tulBi 4fa«cO|g^|a^^^^ 

1 6. ^mm^'w^mm.. #jff. wm. si^y -^-^^^ mr^^m'mm. m 
1 7. 'wmmMmix-h^mmi 2mm.(Dmmm^m. 
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18. ttfiB 1 iBic(^— (I) ■V7r^^n^^[:^^. ^(Dm. ^(Dmimum 

/i-i^i^ix^^j. sei^'fb;^7"ci^ m^j. sij^jytjii;tN/^^>-M^j, ptht 

SMMs iTLRANKL^TL^:. ^ ^ n :7^n -t^T— ^'H.^^. -T^n ^ i/v? 

hn^^!i^i^M^J, ^TNF-a^#:. ^IL-6^#:, HM 

19. HuiB 1 iB«cc>— (I) -e^$tb5'^k:-a•#l^ ^(^±t. •?:<D^IS¥P«^ 
5t-rSfci?)(^ttrlSllB^©— (I) t?^^tvS>fti^i^. ^(Z)±ts 

^A-e^$tL6;^*^i: b-cf:^. c 3~ 1 5(D:^il^^fc{i#^^ (z:^ 
^^fcfiH^^^) etL, J;«9Af$6l3}3:{^, M;t«C3~l5 

25 fetb^o c 3-1 5(7)^^^*fc{i#^^^#:^'l4;^*m. 
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xi:^'!7'^:y^ -y^uy-j-^^ -y-i^u^ij^^^ nf7iyy^^ly^ l^'^/uYf 
VL^lyTl^^ n^dr-fei^^ i/^ n^rT'-T^i/^ -y^ xiif^^l^^ %/-^n^ 

t Kn^:7">5' tr:7ai^l/i/, as — ily-^^ly, s-^l^^ 
T-^-i-y^Wy^ T^-ryr^y^ -^/v^i-ui^^ -ya^-ruiy^ -y^-r^y 

i^vmm\^f^^n'^mMnh\.-z\±. mxu. ^t^n [4. 4] y-^^^, 

t°n [4. 5] 7=^:*^^, Xtfn [5. 5] ^l^f-^l^^ Ifi^^n [2. 2. 1 
] •^:7'i5'>', }fZ^^xn [2. 2. 1] -^:7'i5^-2-cci/^ t'i/^n [3. 1. 
1] ^^"i?'^'. tfv/i>n [3. 1. 1] -^■^i5'-2-^^, Ifi/i^n [2. 2 
. 2] bfv-i^n [2. 2. 2] ^-2-:x.y^ i^i^ n [3. 

3. 0] tfi/iJ^n [4. 3. 0] y-^V, If ^/^J^ n [4. 4. 0] 

t';^^'. T^r-^i/^^. y/vT^v>'^ v#^;as^if b;^5o ' 

Tv^T^>J:v^3~l 5m(Dm-m^-^±n0m^^mm^^mm. *5j;tj?^t° 

^5 l~5i0(^--7"ni^^^^:#-rS, — §|5^fc{*^MS|S?P$ttTVNi:^> J: 
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i?^, Tfy^^^^-. y byri^^v, r-^n'iy, i^^^r-^t^^-. 

5 :^^-fetr>-^ ^;rt:°^V. ^3^t° :^^-y-y— 

. -r :y K— /K -f y -o- K— /K ^ K y i^i^. -<:xy 7 7 -r y^^^y 

10 y7>'s^vy^:^-:7 3i>', ^ y--s:>^y^;^-:7 jiv, >^5^T ^:7i5?^ i^:/^ ^ 
^^ry— /K ^yy>-. -Yy^^yy^^. =3ryyv^>^. y°yy. ly^^i;'^-, 

a t°y ^i/y:^^i^y— /K ^:/y^ry— /k y Cs, 2-c 

15 ^-y-^t"^, ^::/y:^^-y-i;^T-^t:°>'. ^>'y^a:^t°:/, -^::xy^Tif t'^- 
, ^vy^Ti^T-^t'^-^ ^:/yT-^t''>', ^>yi;?T-^t'' ^^'v^^^ 

if^-, ^^^y^'^T-JTy^—zi-, -o^yfyry— /K :3577W<>^— /k 

^y-:;^^, t^^yn^ y^ry y t^^yn^i^^y fy^iK-Y^^K 
^^-j'Vi^^'. hyryyi/. hyTyy:^>'. Thyy^]) ^^h^yy 

i^ly^ -^t Kn l::°7 y— y y . 7^ f 7 t t:" ^ y— (t:°7 
25 y y . t Kn t° y v^V, 7" h 7 t Kn t° y v?^^, t:'*-^ y i^:^, t^n 
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15 . 7^ by t Kn:7^ifV, Ka;^:3fi^i;?Ty— /K 7^ h ^ fc Kn;r=3ri^ 

25 y ;^=^f-^T>'. -f^Ky>'. -ry-r>'Ky>'^ K^^>'y>^^>' 
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5 y -7^ b7 1 Kci-f y=3ry y ^e-iJ'iJ^ t kc-t y^v y t 
t Kn^y ^1^y v^i: Kn^-^yy 7^ hyt K»=2=3{.:^y'y 

10 t KndE^-^yy 7^ hy fc fant^y s^i/, i^'t Kn v'>'y y 7" 

K^^:xy;^:^ei^i^:/. v=t Ko^^/y^^Tv'^, t:°y-::;?y ^/V/js y ^-^ 

y^ry— /K fc: Kn^i^y^ry— /K 4, 5, e, 7-7^bytK 
15 n^ocy [3, 2-c] t'yv?^', v^t K^^^^yV 5; i^^V— ^"^^ t K 

.v^:^=3r-fe^^^. v't Kn-<vy:^dfi^if ^ fy t V^^i^y^:^^^^ 

20 ^^y— /K Knry y-s;'>'^ T^hyt Knryy t K^ry 

yv?y. v?fc: Knv^-O-yyy Kn^;?-<^/y^::^y^>', y^byt 

yyyi^. /N"— t Kn^^-<:xy^:e-yrc:/, -7" by If y F-^y^yi^^', 

byt Kn-jS -;^/V7}^^y i/, i^t KnT-€ tV ^ K— /K ^^^M Kn 
25 T-^'tV-^y 7^ hy t Kn b°^yt2^ y=3{^y y T^hytKntf 
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, 7^ f7 t Kn:^dE^f-:;?y^>^ K— 2, 3 -i^t Kn - l H-^^-y [ 

. 4] y-^^. ;r=3rf-TifXt:°n [4. 4] y-^:/. ;^^1^Tif ;^ [2 
. 5] ^^i^iJ'^. v':^=3f-y-^t:°n [4. 4] y-T^^^ T1f:^\i°n [4. 5] 

10 ^r;^t'n [4. 5] i^^T^^fa [4. 5] "f^^^. 

:^=3ri^;^t:''n [4. 5] 7^;?7>', :^=ar-y-Tif ;^ t°n [4. 5] x;=?7^, Tif 
;^t:°n [5. 5] ^^yflo^^^ :^-^^:7.\£xi [5. 5] ^l^'f:^:^^ v?:^=3r 
f-^fc-n [5. 5] t7^^ftil^. 1, 4-v?;r=afi?— 8-riJ';^t''t2 [4. 
5] f-^l^.. 1, 3, 8-hyTifXt:°n [4. 5] v=';^>', Tiflfi^^a 

15 [2. 2. 1] ^^iMfi/i^n [2. 2. 1] ^:y=i5^ Tift- 

i/iJ^n [3. 1. 1] T1flf->^n [3. 2. 1 ] V. 

^f-lf-^i^n [3. 2. 1] Tiftfv'i^^n [2. 2. 2] 

v'Tiftfv'^n [2. 2. 2] ^^i^i^. 2, ^-^JT^^f^y-^n [2 
. 2. 1] ^-Zf^l^^ 1, 3, S-hyrif^fc-n [4. 5] ^Ul^^ 2, 

20 7-v?rif;^tfn [4. 5] T^;^^', 1, 4, 9-hyTif^t°n [5. 5 
] •>>'-7*;*:x, 2, 4, 6 - h y ;^:3ri^;^t»n [ifiXiJ'n [3. 3. 0] ;r 
i^i5'>^-3, 1' -->'i5^ a-vdf-i^^'] ^ 1, 3_<;?;;^df.y^y [4, 5_g 
] i^n^V. 2-:^^f-tf^^^n [2. 2. 1] -^rT^iJ'V', 2, 3, 4, 9 
— 7" t Kn^^fn y l , 1' -i/:^^ n^^iJ? >-] 

25 ■mm-fhh.^. 
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b-CJ:±. Mx.{^. trn— 7K ^ ^ ^5^^— /K hPT^/— 
^h^>^wK t'^^Z— /K k'yv^V-. f^e^V. fc-y^i^V-, bPTi^^V 
15 . t-y iJ'^v'^', T-^^t:''>'. v'T-^t:''^', ^=35^1^^'— /K y:^=^-y-y'— 

:^drf-i^Tv^>'. :^drf-^t'':/, :^^i^v?T■^b:■'>', ^Tv^Ty— /K 

20 T^y-^'i^. :)-y'^yi>>'^ =3{^y =^i^y V. =3f-^yy:/, v^'yy:^, fnn 
t-yv?^, -^^-y^t-^-y-y— /K ^^-y^ry— /k -o^yv 5: ^j^^y— /k 
^:/y::r=3r-y-if fc°>'x ^i^Vir^-^^j'T^'diy^ -^^^y^Tif fi/, ^:xy 
^Tv'r-^t:':/, -<:^yr-^t°^^, -o-yi^r-^^fc^^-. i3-;«;/u:^'y :7 
oi-^^' h y v^i/, >^rn:h>'bn y t°y K-^^^y i;^>', t-^yn-r y=3r 

25 yy^-s fc''^yn-^:7^y i^y, t° y 5: K-f ^ Tif^^i?:/, t^ny 
fnyi^i^, xi'5:>5i^yy>', -r^iJ^yyi^v, hyryy^', byry 
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^ i;?^', t Kn fc- y 5 V? V, i^t; Ko t" y iS^i;? ^h^tKntf-y^s^ 

t Kn-r y:^=35.f-y— /V (-ry^^ari^yy ^ Kn^ry— /k -t" 
10 h^t Ki=f^ry— /i^ (^Tyyi;^^') . Kn-ry^ry— /k Th9 
t Kn-r y^ry— /V (-r y^ryy . Kl3y^if>'^ Th^n 

20 y>^> ;^-^i^f=•T>'. -r^^Ky^'s -ry-r>'Ky>'. v^t Kn-r:/i5^y— 

— i^^u^y y v^t Kn-r y=3ey y ^^ 7" b^t K^^y^y y y< 

— t Kn 37^5^9 i;'^, -i^^t Kn-^:7^y v'>', -7^ b^ t Kn-:)-y9^y V?:/, 
25 t: Kn-^7^y i^H V^'u^ y 7" b 7 t: Kn dj^f- y 

t Knd{-y ^f-y :>?t: Kn^E^-f yy 7" b y t Kd =¥-:?-y y 
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y -7^ h^t Kc2v'^^/ y t Knix^y y e^t Kn^^'y^^ 

— ;?7/VjJ^'y ■^'t: KnTif tV-r ^ /K ^=3{^lMi KoTif tV-O" K 
10 — /K 7" h7 t Kt2 f^^n^ y=3ry y 7^ b7 t Kn f ^y^n-^^'^y 

^ -JM Kn fc'^yn fy KTift:°:/> ^^iM: Kn t;"^ ^'n t:° y KTift'^- 
. 7^ h ^ t Kn t° y ^ K-r >- K— /K i^t Kn^T t^y :/ K— /K 7" h ^ 
t Kn^Te^y--r>' K~/K Tif^lfn [4. 4] y^V, ^^f-Tif t° 

15 n [4. 4] y-iri^^ :^^-f-T'f:^}fn [2. 5] -J>:^^^^\f 
n [4. 4] J-riy. rif;=^b:°n [4. 5] 7^:*>', ^T^fc'n [4. 5] 

i;i^^T;^t:''n [4. 5] 7^:^^. i^:^dri^>?;fc:°n [4. 5] t^;^/^ 
^ ;^=3ei^Tif;^t°n [4. 5] ftt^-. Tif^t°n [5. 5] '^:y'fti:y. 
;r=3ri?-Xt°a [5. 5] ^lyf^l^, [5. 5] ^-t^';;?; 

20 , 1, A-^J:^^^-S-r-^:^\^n [4. 5] ■r^;^;^, 1, 3, 8-by 
Tif:^t°n [4. 5] 7^^;^>-, Tift^'v-yn [2. 2. 1] ^':f^ly^ 
-^ifiy^u [2. 2. 1] T1flf-=yyn [3. 1. 1] ^■y^^' 

, Tiff-^yo [3. 2. 1'] :^^^ly, ::^-^iMf iyy 13 [3. 2. 1 ] ;^ 
^i?^^^. Tiftfiyyn [2. 2. 2] :^y^>', v^Tiflfv-yn [2. 2. 

25 2] :^yiS?^-, 2, 5-iyTif tfi/y n [2. 2. 1] -^IT'iJ'^, 1, 3, 
8- hy Tif;=<.t:°n [4. 5] t'^:^^^. 2, 7 -i^^Tif t:°n [4. 5] 7^ 
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^l^^ 1, 4, 9- hyTif;^t:''n [5. 5] ^l^^i^Jl^^ 2, 4, 6-b 
y:^^i^;^fc°n [tfiXiJ^n [3. 3. 0] 1' -i^^u^^ 

•^^^'] . 1, 3 --^^^-^^y^y [4, 5-g] ^a^:/, 2-::d-^f-fc-'iy:5' 
n [2. 2. 1] ^^^iJ'V, 2, 3, 4, 9 -7^ h ^ t Kn ;^ [ i3 -i; 

^'fk:?K*s^ (2) gms^*uTv^T^J:v^^^^K, (3) m.mm^-m 

LTV^Tt5J;V^«mK. (4) gm*^^U-rV^T>b J:V^7KM> (5) 

10 r5:ys. (7) ems^^b■cv^T1> j:v>^/w^^-r/^S. (s) gm* 

^^UTV>Tt5 J;v^>^/v:7T^-f /v^s (9) ;?7/i-7K^v'/i/^, (10) T 

. tert- >^ V^-^:^ ;V:^=^jvm^(DC 1 ~ 6 T/l^a =3f.i>';^7i,3i?-/V^^) ^ ( 
11) (12) ;^/l':7^/^, (13) *:>?.5jNyX, (14) = 

15 hn^, (15)v'TyS. (16)T5:v?yS. (l7)-r5:/£. (1 
8) >?fc Knj}?n/^, (1 9) mm. ^.m. 

m) . (2 0) r/V'=¥/i^;^/v:7^rz/vS (M;^f*^ 7«'5^>'^;^/^>'-r =/K 

^?v:;^;vy ^ =l;V^^(0 C l ~ 6 T JiV'^?v:^;V7 ^ ; (21)^ 

##;^/^:7^^/i-S (M;tf^x :73zr=.7u;5;/^:7^ ri/v^^oc 6 ~ i o3S=^ 
20 ^;^/v:7-f zi/i^S^) , (2 2) r/vdf/^;^/V/j>=/vS (M;t{^^ ^^/v;^ 

2 3) (Mx.{^. :7^^/WX/^;jNrz/^S^(Z)C 6~1 O 

^W^;^/^Jfc:=:/WS#) , (2 4):^^y^, (2 5)^;^^y£, (2 6 

) (c i~6T7i-3deiy^ 5 /) 7{^7vs (M^{*\ (7«b^W5:y) 7« 

25 ^/V^#)\ (2 7) Tv-/!^^, (2 8) (2 9)gifeS^^ 
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T%J;v^7«/v:^:7^^Kl?g^^t^;^cT7^^7^S. (3 i ) gmS^WUTV^ 
xhX^^TS. ym-^^m^^thfcT/u^^vm. (32) (gm^^^u-cv^T 
h^\^^T/u^/v) (33) e^^S^^bTv^-ct> j:v^ 

HO- (CO-r^ 7^a«-NH) ^-CO-T°-*, (3 4) WMm^ 

10 xn. mK.i-£. T/u^/i^m. T/i^^=-/i^m. r/^^^^^/i^m. Tjv^])fiym 

iiL^)fc^*fcif*^|lg4^(7)C 1 — 8 T7V^;\^mm-^^m\-fhfh:!bo T;v^:^/vmt 
^ ■:f^=^/v^ ^^/^-/K ---^v-c^^/K ^:7"^— /K ^^-i^^^^^/t-^oEIItt 

20 -cf*^ M;tf^^ p^^yx^-s ^'5^y7^>'. ^ntryT^^, ^^^^yy^v, 
^y^^v. -v^v-y^^v, --:/^y^^>-, :^^^y7=vs^(^ii:ilil^^fcf^ 

5^ii^)|^co c 1 ~ 8 T;v^ y -T^VS^^^s^tf btt^o 

25 y -rv^^oit^ii^^^cfi^iii^ii^cD c 2 ~ 8 T/^<>-- ]} fi^mmii^m-fhfh 

So 
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/uT^y, ^^/wT^y, :yxi}^'jur^y, i^y^^/vr^y, i^a^^^ur^ 
ymm) . N-^mmT^ym mx.it. N--^^=:-/ur^ym^) , n- 
^^m-N-T/u^/]^T^ym mpLit. n-:7 3i=/p-n-p«^/vt^7 

^—^^^^^—N—':^^/^T^y, N — ::7rnn/v— N— ^:/^/vT^ y ^ N 
— '^^—y^-N—^^z^/uT^ym^) . Tixyi^r^y^, n-t^x/v— n 

mm) . C 3 ~ 7 i/^ a T/k=35.^P- C 1 ~ 6 T/U=i ^iy^ mx.it. iy^ u 

mxLit. ^lyi^^u:^^-^. -7 :r,^^=^/]y^^iy. :7^-/v 
^y^v'S. 0\^QT;V^^^^io;Vi^=L;vm mxJt. y V^-y^jV^^. 

;VT!t^=:.;vyr-^^ym m\x.\t. T-^Y^^y. a:.-f-;y^ ;vi^^)V^^^y^^ 
) . 0\<^^T;v^jv^yrm (Mx.it. y^;v^-yr. =s^^;v^yr. y'ntvi. 

*x ^"^m . C\'^QT;v^;v:^;vi^:^)vm (Mx.it. y^;vy^;v:^=:.jv 

?vmW) . ^mm7.;\^'^=-;vm {mx.it. :7:r.=/^x/^^^^rz7^^oc6~l 
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. N, N-v?C l~8T/V=3e/W;^;yW^^-r/V^ (^llxiff. N, N- 

^ /i^:^ 7 >' - 1 — r yv/i?^/!^^ ^/v^ifc y - 4 - ^ 

) . -o- mmm^^]^x\^^x-hx\^mmmm m7i)^mif hti. :mh(D 

> :^^/K n-:/nt:VK -YVlT^ntiVK n-^'^/K ^ V:/^/!^ 

j|^<7) c 1 ~ 6 r /v:3?-/vs^}5s^{f tt § o ^ ^ r T iX7vr s^/m 
(2 7) rv/i-sj ^ m c#*^st?i-o ^fc. gmss^^bTv^r^J:v^ 

-^^3^^. gmS^*UTV^Tt>J:V^^m^«. -O- (m^^«^^LTV^ 

20 J:v^1tm^^f*s r (2) m^m^^vxv^xh^^^^^mmm . 

^/v-S (m:^i-£. ;^^yK ^^/K n-:^ntVK ^yiT'ntVK n-^^ 
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mM'^^tc\'i'^mk(oc2-^QTJv^=-jvm mx.\-t. •:tu^=^ 

5:/*, -:^fcfi v^-c 1 — 6 T/v^/wT 3: ys y^/i^T^ 

^j-ff-jvT^ / ^ tert- y^/wT^y. ^^^^/vT^y. ^=¥v'7V'r^y. 
i^y^/i-T^y. i;?m^7i.T^y. v^y'ntf/vr^y. N-y^/v-N-:^^ 
15 ^/vT^yS^) . /MH^^vj^-?- (y^y*. i^*. 3!^*) . v-ry 

> =af v'::^;7V:!}^^:=^7PK^) , h y n y ^/v^ h U yyV:^n y 

^) , hy^Nny hdri/^ (Mx.f^. b y y/i^;e-ny h^i/^) , hy^Nn 
20 y^/^^;*-S ('^sj^tJi^ hy :7/v:;^py^/p^;^^) , t^^N n y ^/v^::^^ 

25 r (3) «mS^^UTV^T^j:v^^^^SJ tc*5tt5^*#S}:i. t5ia 
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r (4) mi^*^^L-CV^T% j:V^7K^^J . r (5) »m*^^UTv^ 

5 -c^^i J;v^^/^;^:7^ b^j , r (6) g^K^^u-cv^X'b j:v^T 3: y . 

r (3 3) ^mS^*bTV^T^>J:V^HO- (C O -T ^ / ^aK-NH) „ 
-CO-T°-^J . :^^XJ^ r (3 4) milS^WbTV^T^^ J;V^H- (NH 

-T^ ymm&-co) ^-o-T°-mi d^s^tsemKi: urf*. -^iix-f^ 
. m.mm^^vx\^^x-h^^^mit:^mm mm r (d gmstr^bTv^-r 

(MIS r (2) Mms^^bTV^-ct J:v^^^#SJ tmcM^^m 

t>-ro ) . em^s:^L'Tv^-c%J:v^m*#» (buib r (3) sms^wb 
1 o^mm:^/\-^=^^^^^m) . ri^/vm m.mrr^ r (27) tv-zv^j ^ 

.7}k:=^/V-^ (^3z6-t-§ r (3 2) (g^^^^b-rV^-Ct>J;V^r/Vdr/^) 

v':^/p>^'::^/vSj i: C#*^^t3i-o ) ^s^tf^j^So J'ce*^, r (6) 
(t:) 1 :^:^c{*2ilioMt^ST*Mm^ti.T^> J:v\ 

25 N — y >^t3 tVV^b/W-^^-Y/K N — 
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5 r (8) g^^^^UTV^Tti J:v^;^/^^T^-r/^*j i: UTfi, m^i-£ 
r (2 7) Ti//vSj ^b-Cfi. M;^fi^ em^^Wb-CV^T^><tv^T7^ 

7V;^77V/J^'=7l-S (^tJ. eil*^^UTV^T^5 J;V^T7^^=7H*BU1S T (l 

r7U<5rr^7i.^j tmi^M^^mi^iro ) . gmS^^bTV^Tt>J;v^T7^'de 
it:^;7V:^'::^7l'« «m«^^UTV^T^5 J;v^;^^^f*MIB r (2) m 

«HuiB r (3) sms^#LTv^T^^J:v^:^^^i^J tmir-M^^m^-To 
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r (2 9) g^^SSr^UTV^T^i J:V^7J<^S-em^$nfcT/^^/V^J \z. 
T%j:v^7k^^J tm^M^^mt>l.. r (3 0) gmSS^^bTV^l:^> J; 

v^p«/v:^:r bSfi. tulB r (5) g^^^S^^bTV^T^>J;v^^/^:^7:/^KJ 
^PC^*Sr*:bU r (3 1) S^^^Sr>firL.TV^T^>J:V^T^/S-esm 

(6) M^^^^^bTV^T^>J:v^T^yKJ t ID c#5ic^^:b-ro r 
10 (2 9) gmSSr^UTV>T^) j;v^7K^S-eS^II$ttfc:T/^=¥/^SJ . r( 

xxj^ r (3 1) gi^^^^bT^/^T^>J;v^T5:yS■rg^$tl.fcT/v=^5^/^S 

J Id^SitST/V-^yV^^ LTf*. n-:/ntVK 

r (3 2) (»|feS^^UTV>T^5 J:V^Ty^=¥7^) :^^i/;^;/^3j^':=:/vXj 
.icjottSM^S^^b-CV^-ct> J:v^T7^=3f./^f*. tulB r (1) Bi^S^^U 

r (3 3) Bm^Sr^bTV^T^) J:V^HO- (C O -T 5 7 ^^S- NH 

) „-co-t°-Sj . *5j;t)« r (34) S^»^Wb-cv>T^ J;v^h- ( 

M/:;^-ni/, ->';x.-7^^v^ y T:^y<9^>^ 5: 
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yv^^'. T/v^^c^^-. t;^^^;?^, iS-r^^^^ 

y/W^y^/, i^/Vrti/i/, e>tt5c ^^ffO 




(^^'t'. T^«, T^^, T^°, T^^, T2D:|3j;t>^T2°«^;^-e;rLa 

10 ^1°. ^^'^*3j;t)«^«°}«n^tba^b-C. S:m«^ 

^lA^ ^iB^ ^ic^ ^iD^ ^2c^ T2'^*5j;T>^T3°-e^$tl.S^#^(Z)i^^ 
mi~l 0 (D^^— i^— {^^^(DM^^S 1 ~ 1 0^@3g/&oTV^§^^PiS^S^ 

-X -S-. -s (o) -SO2-. -co-. M^^S^^b-cv^T^> J; 

20 J:V^Smi^^J iUTJ*. -NH-^t;«=N-(Dtex T-NH-J 

(D7X*ii:^:e»s{i#(c:, sm**^bTV>Tti J:v^^ib7Xm» (tuts r (1) 
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6 ^—m<^ci^i o(Dmmm^^\^7kmMi tvm. ci~io 

5 T/v^u^^ y'^uiy, 
^w^', -^de:>'V'>', :t^^u>^, y^uiy, y^i^ui^m^) 

~i 0J3ifl;&:^^'ft:7K*Sj l;i*5fts rgmsj f^tulB r (i) 

n.^''^^xm.^''X7^^f\.^ r®i^^^;tb-c 

20 v^T^J;v^^^|^^J i;i*5ttSitJ|^Si UTf*. Mx.f^. j:tJ«^*^ 
3»^°> m^^s it^°*3<ttJ«3^^^-e^$tLS rgm^^;tbT 

25 hx\^^m^b7mm mm r (d mmss^wb■cv^T%J;v^mk7Km^J .ir 
mcm^^mt>-to ) ^ e^^^^^b-cv^-c^J:v^^m^^ (Mia r (2) 

36 



wo 2005/085210 



PCT/JP2005/004580 



bTV^-ct>J:v^1t*^^ (buIB T (3) smS^^bTV^T J; V^1t*liS 

J ^PClC^^^^^-To ) . g^^S^^U■rV^T^>J;V^7Km^ (tulB r (4 

5 UTv^-c^) j:v^7</V'>&■7"^* (tufB r (5) sm^^^bTV^Tt J^V^p^/V 

t&IB r (6) Sm«^^UTV^T^3J;V^T5y^J i c#*^^:bi-o ) 

. gmX&^bTV^-C^> j;v^:;^7/w^^^/i/^ (fulB r (7) WU^^^VX 

10 ^> J;v^;^/^:7T^'1'/l^S (tfrSB r (s) g^^^^tbTv^T^j j;v^;^7^:7r 

*c;^7Jn/X. v'T/K. T5:v?/m. -T^yS. Kn 

15 ^njm. ^M3<5^'>^i^^ (:7 2/*, 1^^, 3!>*) . T7V^/^>^/w:7 

/V';^/v:7 ^ r:^7V^^co c 6 ~ 1 0 ^ ^/vS^) , 7"7W^/i^;^yv 

mm) . Ti^;vm mm r (27) ri^/vmi tmy:^M.^^m:t>-ro ) > ^ 

25 r (2 9) gmS^^bTV^T^5 j;v^7l<^S-t?*^^$tbfcT/^=¥/^SJ irin 
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T/U^/vm (buIB r (3 0) g$^K^^LTV^T^3 J:V^^7V;i7:/bi£-em^ 

^ ymx-WM^M^T7i-^/\^m (tills r (31) «^^s^^UTv^■r^iJ:v^ 

5 Urv^-Ctj J:V^T/V=3r/^) :^^->'^/U:^:=^/l^& (ttfiB T (32) (»^St: 
15 (clf^TIB— 




^A-e^$^§^*^i U-C0^ b< f*. C3~i o <DmM^-^f^nr.M 
20 5^;^*^ (^J;^{*\ C3~i 0(D^it^^fc?*-^^3§=#M4;^*^. *5J; 

c 3 ~ 1 0 (Dmm^^mm mx.it. c 3 ~ i o om^^^wm^^^^s 

*5 J; 0-|F|3^f^l{*^g|5^S|afP$tbTV^^^m^t^) *fc:fiC5~l OO 

r:^^m (^il;tf^. c 5 ~ i o ©zi^^^^j^tt;^^]^. *5J;t>*^(7)- 
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^A-t?^$tb^^^it^ uT0*b< f*. 3 — 1 0 m.<D^m^-^fMr.m 

^^mm m^i-^. mmw^^f-. ^mm.^^^umit^fhxy^^xhx^^m.Mm 

10 ?p $ ^-cv 1> J; V ^ 3 ~ 1 0 fcf*— -e 

^y'^m'T-^^t^^ — ^^fc:fi:^MS^^^tL•rv^T%J:v^3~l 0M<?5^ 

0 m(D-m^^mm\^mmmm x:h^. $e>i;i0^u<f*5~7M<^¥3^ 

m^i^. mmm^. mmm^^^nmi[:^tix\y^xi:>^\^^mnm 
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oc. oc. cc .oc. 
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TV^■r>bJ:V^, — §|5*fc{i^§|5}iS|g?P $ tl.-CV^-C % J; 3 ~ 1 O M.(D^m^ 

v\ — ^*f^:ft^§|5;0S|afP$;h.-CV^Tt>J:v^5~l o M.<Diim^^^m\^M 

mmj^.'¥-:}sxxfmit^nxv^xhx\^^m.mm.i^^^h^MA^mtR^ti^ i 



20 :fc|Bi#co^Si{*^A^,^^i-^^®tr^t?U. *|b]#o^^J*-:xt 
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5 




0 :L^hi-±. 5, 6, 7, 8— 7" b^t: Kt2 fi; 5 K [4, 5-d] 

t°y 5 v?>'-2-;^7/^3K:=^ h y/K [1, 5-a] t" y 5: 5 

10 b y /K 2, 3 Kn- 1 H- t:°^yo [3, 4-d] t° y 

^ 6 b y/K [1, 5 -a] Cl, 3, 5] hV 

Ti^l^-2-:fy/U:^:=^hV^l^. lH-t:°U^K[4, 5-e] .[1, 3, 4 

1 :t^^i^Ti^^^-7 -^/l-:^:=^hV /l^. lH-fc°^yn [3, 4-d] 

y ^ v^:/- 6 h y /K ^ C 1 , 2 - a ] t° y 5; 2 - 

15 h y /K 1 , 3 -^i/y^Ti/— /V- 2 -;^7/V'/J?^ h y /K 6 , 7 

, 8, 9— r h^t Kn- 5H-t°y 5 K [4, 5-e] [1. 41 i^T^ 
2 b y/K 5H-t°at3 [3, 2-d] 2- 

:^/V7j<c=: h y t° y K C 2 , 3-d] fc° y ^ i^:/- 2 h y /k 

5, 7--:^tKn:7n [3, 4-d] fc" U 5 2 -;«7/l-3}^= h y /K 6 
20 , 7-v't Kn-SH-i/^n^^-iJr [d] y 5; 2 -:^77V/K^ h y 

/K 9H-:/y >'-2-:*/^Ji^^^ h y/K ^feif^l. 3-^>'X;^:3{^i?-y'— 
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H 



5 




10 if^n^o 
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5 mmm^i^^^ir^7i(.mm^i^Rx-m.^^ti^x-hJ:\^\ ) mti^m 

j;<9^*b<f*^y7"n tf/l^. 2 - p< ^/l^:?" a tf/V. tert- * 

J;V>C 1~8T7V=¥/V^. l~5ili(DR2o■t?S^$ttTV^■rt) J:v^c 2~ 
8r/V<5r=/VSx 1 ~5^<^R2o>t?g^$;jX-CV^-Ct5 J;V^C 2~8T/V'^:=^ 
/V^. l~5^(DR20t*g^$;^^-t:v^T%J;V^C l~8T/V=i^r:yS (m^^ 

15 'JeS/. y^^HTK^^v'. n->^h=3riy, 4 y':f h sec-:fh^iy. tert 

->^h=¥v'> •^i/^/l'^e-^i-', -^:7°^7V::e-:3{^V, 
:t^-:ymm^^mfhn^o ) ^ l~5|i(DR2o-eg$^^tbTv^x^J;v^c i 
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5 S ) , -O- mmn^ (t:°yv?/K ^^^/t- 



10 




15 




R2°.>LTf*. MX.«7«£. ^NH^Vif:^. m^S^#b-CV^T^> j;V^ 
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( t° V >?/V. ^cn:::^/K :7 V /umm . C 1 ~ 6 T/l^=i^->m. - O - 
5 btT.5o 

10 l~5^'fb7K^^tr*t>U. E2{:i-0-. -NR^°-. -S-. -C (=0 
) -C ( = 0) NR^° — , -NR^°C (=0) -SOgNR^^ — , 

-NR^°S02-^ -C (=0) -OC (=0) :^fcfi-NR^° 

c (=o) NR^^- i^m^. Ri°*3j:tj5R^n^^tT.^tt^i:L.-c. Tkmm 

15 -C0^U<{i-C (=0) NR^°-, -^fcfi-NR^^C (=0) -"CfeSo 
E^^fcf:iE3-e:^^tLSz:'(ffi(^C l-S^'fbTK^Si: L-C^^b<JiC l~ 
R ^ ^ UT^* L < f*. TK^i^^^. c 1 ~ 5 ^>^b7Kms^ m.m^^m't^M 

■r^><J;V^T^ySJ tfrlB r (6) mi^S^^b-CV^T'fc J:V^T^ /^J 
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ems t m C^^Sr^:bi-o R ^ t LT^f * b < fi. C 1 ~ 8 T/u-^/vS. T 
V^Tt>J:V^C 1 ~ S^-ftSTK^ST^feSo 

3^^°. m^°. ^^^^fcj^^^'^T^^tbS rsm^^^bT 

m^^^m&mmmm xh^. j: d ^ u < fic a ~ i o c^^a^^^p^^ 
15 mp^i-f. C3--1 ocD^m^^^m^^mm. ^^u^oy—'^^tci^^^ 

20 5 ~ 1 0 <D~n^^^m^^mm. *5 j; t^^(D— ifp^ fc:f^^gi5^s:iaf p $ fix 
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n^dE^i^i;?a^>^, p^tz-^i^^i/, f^ye^^-, if^^-s^^- 

, Z^H Knfc-y^^>?V. t°y i^t Knxt°y ^t^v. Knt:°^v? 

i^t Kn by T-:^i^> fc"^^^— /K v^fc Ki^fc"^)/— /K ^ 

m^^. m"'^. ^^^^fcf^^^'^T'^^tL^ rgi^^;gr>fr 

15 ^ J:V^C 2~8T/^^:=^>'^:S, 1 ~ 5 1@(DR ^ o-egi^$;}Xi:V^-C i C 2 
~ 8 T7VdE-:=:/VS, l~5^<^)R2 0-t?e^^$tL-CV^•r^J;V^C l — BTyVr^ 
^iy^. l~5^(^R20■ee^^$ttTV^T^5 J:V^C 1 ~ 8 r/V^/V^:^-^, 

WUTV^T^>J:V^^*^iS Ct:''yi^/K ^::n=/K ^ y /^S^) . -O— ( 

20 (:7a.=/K ) . -o- mmmm (fc-yi^/i-^ ^ 
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(I) -C^^U^it^m(Do'h^ 0^LV^'^b^^i^«-il^^ (l-l 




— (i-i) T'^$tLSYk-a'i^o5*>s 0^ bvHb-a^^ifi— (I 

-1-1) 




(1-1-1) 
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^m^v. ^(Dm<Dm-^itmmtmcm:^^mioi-o ) . — (i-i- 

2) 



1-3) 



10 ^X^^o 

-is^ (1-1-2) -e^^tbs^k-a-^K^^-^^ ifef^bvMb^i^f^. —wt 

^ ( I - 1 - 2 a) 






CN 



(1-1 -2a) 
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(1-1-3) X^^M^t^^O) ^ ib. ^^bVMb-^J^fi. 
^ ( I - 1 - 3 a) 




(1)7- [ (2. 4->^;^dry-i, 3, 8 - h y Tif :^ [4. 5] 

t:°on[2, 3, 4-de] ^i-y U 2 MJ /V, (2) 7 - [ ( 2 , 

4-v?^=3ry-l, 3, S-hyr-r^ti-n [4. 5] T:J!j-8-^/U) p« 
^yl^] - 8-^.;^--^:/^/kfc°nn [2, 3, 4-de] ^-^^Z V >- 2 -:JU 
(3)7- [ (2, 4->::;?;^:3ey- 1, 3, 8 - h y T1F>?> fn 
[4. 5] -r"';^- 8 — - A — y^^/V— 8 — ^^-^>'9=-/V-4, 
Knt:°nn [2, 3, 4 - d e ] =3s^-^y' y 2 -;^7/V:e?^ h y 

(4) 7-[(3-^^/V-2, 5-^;^^dE^y— 1, 4, 9-hyTif;=^fc:°ctC5. 
5] 9 — T/V) ^=f-;V'] - s—:^.:^^-^^^u- 5 -^^y~ 4, 

Knt:°nn [2, 3, 4 - d e ] =3r^y^ y ^- 2 h y 

(5) 7-[(3-p{^yl^-2, 5-^;?:^:3{^y— 1, 4, 9 - h y Ti^*^ fc°i=i [ 5 . 
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5] t^l^fi^J-Q-^ ;V) yi^/U'] -8-^;^^:/^/l'fc:'on [2, 3, 4 
-de] ^-^y^y ^^-2-:^7/^7j<^ MJ/K (6)4-p«^/W-7- [ (3-7^ 
^/]^-2, 5-i^:^^y-l, 4, 9-hVT^^\i°vi [5. 5] "^l^f-^ 
-9-^7V) ^^/V] - 8 4, 5-i?fcKnfaa [2, 
5 3, 4-de] ^-^y y 2-:^/^7K:=^ h y/K (7) 8 5 

-;^-=3e-y-7- { ci -:^=3f.y- 2- (t°yi;?^-4 — r/vy^/v) -2, 

7-i;?Tif;^fc°n [4. 5] — T/V] ^ ^/H -4, 5-v?fcKn 
[2, 3, 4-de] ^-Tv" ^) 2. -ti jVifsz=.y \) jv^ (8)8-^>;^ 

^i/^/V-7- { ll-:t^y- 2- (tf y v^>'-4-^yvy ^/V) -2, 
10 7--^Tif;^t°n [4. 5] fio-l — f/V] ^ ^/W} Ifnn [2, 3, 4 

-de] ^) 1^-2-10 (9)4 9="/^- 8 

71^-7- { \.\--^^y-2- (t''yv?>'-4 — f/vy^/V) -2, 7-v? 

T'r;^fc:''n [4. 5] — f/U] ^ ^/V} -4, 5 -^;^fc Kt^ tfn n 
[2, 3, 4-de] '^^yy 2->57/V3}^^r:^ b y/K (lO) 8 - [ (2, 
15 A--J^^y-\, 3, 8-hyrif^t:°n [4. 5 ] 7^^;57 - 8 — f yV) ^ 

^/V] -4— y ^/^- 9 — ;^;r^>'^/^— 5, 6 -v^fc Kn — 4H— fc°n a 

[3, 2, 1 - d e] :7^^y 2-:^7/^Ji?=i h y/K (ii)4-y ^/v- 

.8- [ (3-^9^/^-2, 5--^:^=35^y-l, 4, 9 - b y Tif ;^ ti°n [ 5 . 
5] 9-^/1^) ^^/v] - 9 5, 6-->^t:Kn 

20 -4H-t''i3n [3, 2, 1 - d e ] >^7^ y 2 -;^/^3j?:=^ h y /K (12) 

4 — y ^/V- 9 8 - { [l-;^^y-2- (fc°yt^>--4 
--f/l^y^/l-') -2, 7->^TlF;^t°n [4. 5] x:^-7— T/W] y 5=-/^} 
-5, 6-i>t Ko-4H-t:'"nin [3, 2, 1 - d e ] >^-7" y t^V- 2 - 
;^7/Vjif= h y/K (13)N- [ {2-^^T y - A-y^^)V-9-^^-^^ly-^;V 

25 -5, Fn-4H-t°nt2 [3, 2, 1 - d e ] r/^" y v^^^- 8 - 

-T/v) y ^/i-] -4 - [1- (2-yb df^-^cn^/v) fc-^ y s;^^^- 4 -^/v] 
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^>'XT^H\ (14)N- [ (2-iyT7-4-7^^7V-9- 
5, Kn-4H-t°an [3, 2, 1 - d e ] U v^^^-- 8 — l' 

fV) ;^^7V] -4- C (4 -7«'9^/Wtf^9i;?>'- 1 -^/V) ^^'X 
K. (15)N- [ (2-->'Ty-4-^^/l'- 9-;^:^-^^^/^- 5, 6 
5 -i^^t Kn-4H- t:°n a [3, 2, 1 - d e ] :7"7" yi^>-— 8 — fyv) ^ 
5^/^] -4- [2- (4-p<^/Vl:°^^i?V- 1 — —1, s-^T-y 
— r/V] ^:/XT^ K. (16)8- [ (2, A-^J>it^y-\, 3, 
8-M;T1f;^t°n [4. 5] :^=f-)\A — 4-p<^7^-9 

6 — :^=3ry- 5, 5 - v^t Kn - 4 H— IT n n [3, 2, 
10 1-de] >^7"y i^^'- 2 -:*/V^^:=i MJ/K (17) 4 -7« ^/V- 8 - [ (3 
2, 5-v^^=3ry_i, 4, 9 - hi; T1F;^ [5. 5] •i'^' 

fio-Q — i ;v) - 9 6 — ;^=3t^y" — 5, 6— v^t 

Kn-4H-t:''nn [3, 2, 1 - d e ] >^7^ y i:;?:/- 2 -;^r /V/J^^=i by 
(18)4— 9 — 6 -;e-^y- 8 - { —2. 
15 - (t°yv'>'-4 — f/Vp«^/V) -2, 7-i>Tif^t:°i3 [14. 5] 

7-^/1^] -5, e-i^^t Kn-4H-t:*'nn [3, 2, 1-de] 

:7'7"y i^V- 2-;^7/V>^?:=: b y/V, (19)1- {4- [1- C2-p< h^^ei^Ji 

5^/1-) fc:°--^yv?^-4 — i ;V\ ^:/yV/v} - 2 -;t>;^^>'^)v- 1 , 2- 
>:;^t: Kn [3, 4, 5-de] =3E-:^)/ y i^- 4 h y 

20 (20)1- {4- [ (4-7{^/Vf^7v^>'- 1 --r/v) p«^rV] ^^'^/^/W 
- 2 -^i^^^^-^/V— 1 , 2 -i^fc Kn f^y^n [3, 4, 5-de] 
V y 4 -;;{7/^/i^'— h y /l^. (21) 1 - { 4 - [ 2 - ( 4 - p« =f-;V\f^=7-J 
-1, 3-^T)/— /W-4 — ^VV^-r /V} -2-^::^ 
-O-^/V-l, 2-i;?fc Kn t-yy'n [3, 4, 5-de] =3r^yy^-4 

25 h y /K (22)1- {4- [1- (2-7< b^fix^^/p) b'-^ y 

^_ 4 — j'^^] ^^'i/^yi^} — 2 l , 2 — i^t Kn - 1 , 
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2, 3, 5, 6-^Vt$?T1fTir-^:7^l/^/-4-;^/V/}^^rz MJ/K (23)1 

- {4- [ (4-7<^/kt°^7>'>'- 1 --f /l^) P^^/I-'] ^^-y^^M -2 

1 , 2-e^tKn-l, 2, 3, 5, e—^l^^T'fT^: 
i-y'^Uly— 4—:fy/U^::^h]) (24)1- {4- [2- ( 4 - ^ ^/t- fc;"^ 
5 ^v^^'-l— T/W -1, 3 -^ry— yl/- 4 -^yl'] -^ViZ-f/V} -2- 
4^:^^:/^/^- 1 , 2-v?tKn-l, 2, 3, 5, 6 -^^^iJ^Tif T-fe^ 
:7^WV-4-;^/U'J}?:=^ h y/K (25)2- [ (2, 4 - y - 1 , 3, 
8 - hVTf:^t°V2 [4. 5] ^';t7-8— T/V) ^ ^/l^] - 3 

S-i^t Kt2-6H--iXy n^;Xi5' [e] t'^^n [1, 5-a] 
10 If y ^i>?>'-5-;^7/V'/K=hy/K (26)2- [ (3-y^/P-2, 

=3ey-l, 4, 9-hyTifxi:°n [5. 5] 'J'>'^^;^;-9 — f/v-) y^/V] 

- 3 7 , 8 -v?t Ki3- 6 H-v'^ n^iXi^' [e] H'y^ 
n [1, 5-a] tfy ^ 5 hy/K (27)3-^;e-^i/^/V 
-2- { [l-:^^y-2- (t°yi>^i. — 4--</vy^/P) -2, 7-i^T 

15 1fy;t°P [4. 5] •7=':;&-7--r/V] y^/V} -7, 8-v^tKn-6H- 
l^^n^^^-^ [e] If^yp [1, 5-a] t" y ^ v^^-- 5 -;i(7/^;J?= b y 
/K (28)2- C (2, 4-v?:^^y-l, 3, 8 - h y Tif ;^ fc'n [4. 5] 
T^^-S-^ y^yv] -3-^:^^>'^7V-6, 7, 8, ^9— T^b^t: 
fc-y j/n [ 1 , 5 - a ] ^-^y y 5 -:fy/U:^:=^ h V (29) 2 - [ ( 3 

20 -y^/V'-2, 5-i^:^=3ey- 1, 4, 9- hy rify.t:°n [5. 5] 

7^';^7- 9 -^/V) y^/l/] - 3 -^^■^^'^/P— 6, 7, 8, 9--7^b^t: 
Knt°^yn [1, 5-a] ^3s^■:^y y 5 b y (30)3-^ 

{ [i-:^^y-2- (t°y -:^>'-4-^/vy^/v) -2, 

7-i^Tify.fc°a [4. 5] 7=^:^7-7 — f/V] y^/V} -6, 7, 8, 9- 
25 7" h ^ Kn y'n [ 1 , 5 - a ] =3r-^y y ^- 5 h V /K (31) 

7- {4- [1- (2-y bdriy:^;^/^) fcf^ y i^^- 4 -^/i^] ^^-y-f 
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/V} -4-^.;^-^v^7U_4, 5, 6, [1, 4] x^T^ 

fcV [5, 6, 7 -de] ^-^^ y 2 MJ (32)7- {4 
- C (4-p«^/H:''-<7i^^^- 1 — ^^/v] ^:/y-Y/W -4-^>;^ 
-<:/5^/V-4, 5, 6, 7— T^h^tKn [1, 4] i^^T-^tV [5, 6, 
5 7-de] ^^y^y 2 b y /K (33)7- {4- [2- (4- 
^ ^/Wfc'^^i^^^'- 1 — f /l^) - 1 , 3 -'f-T^Z—JV- 4 — Y/V] ^^^^/^ 
;V} -4-^;^^i/^/V-4, 5, 6, 7-7^b^t:Kn [l, 4] v^Tif 
tV [5, 6, 7- d e] y 2 f y 7K (34)4, 10, 

1 0- h y p«^/^-7- {4- [ (4-p^^/^t:°-^^v^:/- 1 — T/l^) p«5=- 
10 /V] ^l^-JM -S, 9, 10, 1 1 — 7" h^t Kti— 7H- [1, 3, 5] 
VVrx>/ [1' , 2' : 1, 5] t^^y'n [3, 4-b] T-e^b*'^/-2- 
::^7/^^^= b y /K (35) 2 - ( { 4 - [ (4 - 7« ^/Vt°^^ v'i^- 1 — f /W) 

[1, 5-a] [1, 3, 5] byri^i^-7-;^77V#^:=^by/K (36)2- 
15 [(2, 4 - v':^-=¥ y - 1 , 3, 8 - b y T if :^ t:°n [4. 5]7^':5&-8- 
-Y/W) y^/V] -4— ^^^-^^-^/Hf^yn [1, 5-a] [1, 3, 5] 

h y T-:^>'- 7-:j&/v:e?= b y/K (37)2- [ (3-^^71—2, ^-i^rt 

4, 9-byT-r^t°n [5. 5] >'-7'':;i; - 9 -^/i^) y^/i-] 
-4-^^-^>'^/Vt"7y'n [1, 5-a] [1, 3, 5] hVTi^^'-? 
20 h y/K (38)4-^;e-^:^^/v- 2 - { ll-:t^y-2- (t:° 

yv?>'-4 — f/V7«^/V) -2, 7-v'Tif;^t°n [4. 5]7^';^7-7-^ 
/I^] y^/l^} t:°^:/n [1, 5-a] [1, 3. 5] h V T 7 
pjCr:: b y/K (39)2- [ (2, 4 -^^:^=3^ y - 1 , 3, 8-byT1f^fc''n 
[4. 5] v':fy-8 — fyi^) _ 4 _^;^^^^yi/t°^ y n [1, 

25 5-a] [1, 3, 5] b y T v?^- 7 b y /W (40)2- [ (3 
-p<^/V-2, 5-i^:^=3ry- 1, 4, 9 - b y Tif tf n [5. 5] ^71^ 
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x;^-9 — f/V) ;^/V-:d<:=^/V] - 4-:¥:^^>-^/U}fyy^V2 [1, 5- a] 
[1, 3, 5] h y Ti^:/- 7-:^/V2i^'— MJ^K (4l)4-^-:^-<:^-^/V- 
2- { ll-:^^y-2- {\fVi^l^-A-y(;V;^'^;v) -2, 7 — i^^Tif 
:^fc°n[4. 5] t";^-?—^/!/] fyy^n [1, 5- a] [1, 

5 3, 5] h}}TV'l^— 7 -tiJVT^^Y)) /V^ (42)6- {4- [ (4— ^^/V 

y-5, 6, 7, 8 — 7" b^fc Kn 5 K [4, 5 - d] ^ 2 

-^jV^m^VV (48)6- {4- [1- (2 b=3rv'3^^7l-) t°-<yv^ 
4-^/1.] ^>'->?/u} -8-^;r^:/^7V-7-;^^y-5, 6, 7, 
10 8 -7" b^t Kt3 t:°y ^ K [4, 5-d] fy ^>?:/-2-;^7/V/}?:=: h y /K 
(44)6- {4- [2- (4 -7«^/l-t°^^v^>'- 1 — r/V) -1, 3 -^T 

y^_4_^yl^] _8-^:;^^:x^7V- 7-;r^y- 5, 6, 

7, 8-7" t Kntf y 5 K [4, 5-d] ^]} ^i:^ly-2-^ JV:^=-V 
y/V. (45)8 -^^:^-<^^7U'- 7 - { \.l-:^^y-2- (fc°yv?^/-4- 
15 'I'/Vt^^^/I^) -2, 7-v?Tif>^t''n [4. 5] f-^-l — f/l^] ^ ^/I^} 

^^-^-v^y >'-2-:^77V7j^r:^b y/K (46)7- [ (3-p(^/i'-2, 5--:;?:^ 

=¥y-l, 4, 9- h y Tif:?^t:°t3 [5. 5] ^ ^^^f - ^ - y{ ;V) ^^j>V\ 
- 8 -^:^^^^y^=^-^y y 2 -;^77V/J^'^ h y (47)7 - [ (2, 4 
-v';^=3ry-l, 3, 8-hyrif;^bfn [4. 'fio-'^-A JV) 
20 /V] - 8 -^::^^^^^/V=3e-^y y 2 -;&/V7j<:=i h y /K (48) 8 

>'=f-;V-7- { \.l-:t^y-2- (t°yv'^-4 — f/VT^^/H —2, 7 

--:^Tif;=^fc:°u [4. 5] x;«7-7— r/v] y^/W t°y k [3, 2-d] 

t-y ^S^^--2-;^7^/J^^= b y/K (49)7- C (3-y^/^-2, 5->?:^ 
^y-1, 4, 9 - b y T-r;^t:°n [5. 5] t7l^f:fy-9-^/V) y ^/l-] 
25 - 8 yK[3,2-d]try^ v^^- 2 -;{7/V73^^:=^ h y /K 

(50)7- c (2, 4--:;^=;^-=3E-y- 1 , 3, 8-byTif;^t°n [4 . 5] 
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/K (51)5- ( {3 - [ (4-p<^/Vt°^^i^^- 1 -^/V) -2, 
5-i^:^=3S^y- 1, 4, 9-hyTif;^t°n [5. 5] ^>'y^:fy-9-4M 
- 7 SH-fn o [3, 2 — d] t'U^i^:/ 
5 - 2 -;^7yV;j^~^ hU/K (52)5- [ (3-7<^/V-2, 5 — Z^:^^y- 1 , 
4, 9- M;rif><.t°n [5. 5] i^:--^^:^;- 9 --f /1-) :3577V -7 
-;^i:e-^i/^/l'-5H-t:°nn [3, 2-d] t° U ^ 2 b 
y/K (53)5- C (2, 4-v?;e-^y-l, 3, 8 - h y Tif b:°n [4. 
5 ] v^:iJ — 8 — r /V) - 7 5H-t;°nn [3, 

10 2 - d ] y 5 2 -;^7/V2K= h y 7K (54) 7 5 - { [ 1 

-;^^y-2- (t:°y v^^-4--Y/vy^/V) -2, 7-v=Tif;^t:°a [4. 
5] 7';^7-7-^/V] ^/U:^=^M -5H-fc°nn [3, 2-d] fcfy^i^ 
l^— 2 h y (55) 5- {4- [1- (2-p«h dr->:3i^/V) f 

A-^ jV] ^lyV^M -7— ^:^^i/^/V-5H— [3, 

15 2-d] fc°y ^i;^:/-2-;!?7/V/K:=^ b y/K (56)5- {4- C (4-y^/V 
t°^7 ^Jl^— 1 — ^/V) 7« ^7V] ^-yi^M — 7 — 5 H- 1° 

nn [3, 2-d] tf y 5 i^^^- 2 h y (57)5- {4- [2 
- (4-y ^/Pt:°^^i^>'- 1 — -1, 3-^X^-/^-4 — f/V] 
^yi^M -7 -:^:^^l^^;V-Bn-\fnvi [3, 2-d] try^i^V^ 

20 2-;>57/V'/K:= h y/K (58)N' - (2-iXTy fc'^yn [1, 5 -a] [1, 
3, 5] VVT^Jl^- -4- { [1- {2-^ h^iy^^7V) t° 

^y v^:^-4 — f/V] -N' t K7i^P\ (59) 

N' - (2-VTytf^y'n [1, 5-a] [1, 3, 5] byTi^>'-4 
-^/V) -4- [ (4-y 1 — f/l-) 7<^/V] -N' --t- 

25 :e-^^^7l^^^yt: K^v'Kx (60)N' - ( 2 - / t:°9 y'n [l, 5- 
a] [1, 3, 5] h y Ti^:^-4— T/V) -4- [2- (4-y^/lxtf^ 
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^e^iz-l — f/V') -1, S-^TiZ—Zl— 4 — f/V] -N' -^>;^-<>'^ 
/l^^^yt K^S^K. (61)N' - fc'^y^n [1, 5 -a] [1, 

3, 5] b y rv?i^-4-^/V) -2- (2, 4-i:^:^^y~l, 3, 8- 
h y Tif>5.fc:°n [4. 5] ^:fy-8-47^^) -N' -^>:^-<>f^/i'T-fer 
5 K^'^K. (62)N' - (2 -i^T7 t°9y cx [1, 5-a] [1, 3, 5] 

-2- (3-^9=-/V-2. 5-i;;^::^-=¥y-l, 4, 
9-byTif;^t°n [5. 5] '>>'7^;«7-9— r/V) -N' 
TirhtK^-i^K. (63)N' - ( 2 - v-Ty y^a [1, 5-a] [1, 
3, 5] h!JTi^>'-4 — f/w) -N' 2 - [l-;^=3{^y 

10 -2- (fc:'i;i;^>'-4 — f/i-7«^/^) -2, 7->^Tif;^t°n [4. 5 D 

7— r /l^] T-fe ht Kyv'K. (64)6- [ (2, 4-v';^=3ey- 1 , 3, 
8 - h y Tif>?. t:°n [4. 5] 7=^:^7 - 8 /V) p< ^/l^] - 7 
/u— 6, 7 Vn — 5H.-iyi!rti^iy^ [d] t° y 5 i^^^— 2 -:^7 yV/i^' 

= h y /K (65) 6 - [ ( 2 , 4 -i^:^dey- i , 3 , 8 - h y Tifx?. t:°n [ 4 . 

15 5lv':it-8 — r/V) y 9^/1^] - 7-^:^--<>'^/^- SH-iXi^ n^^':? [d] 
try 5v'>'-2-;*/V7}?:=:by/K (66)7- [ (2, 4-v';^dry-i, 3, 
8 - h y T1^';^tf^ [4. 5] y':fy-8--f/V) y ^7V] - 8 
./V-5, 6, 7, 8 -7" t Kn=ar-^y y ^- 2 -;t7yl^;^'c=^ h y/l^, (67) 
7- [ (2, 4->?;^-dry- 1, 3, 8-hyTlF;^tfn [4. 5] 7^'">^;- 

20 8—^/1^) y^/P] — 8 5 , 6 — -i^t Kt3d{^-^y y >^ — 2 
-;^;/PxJs'rn hU/ix^ (68)7, 7-v^y5^/l— 6- {4- [ (4-y^y^t:°-^ 
^v^^'-l — f/t-) y^/1^] -O-yV/W -6, 7, 8, 9— 7"h9t 
-5H-t°y5KC5, 4-c] T-^\i^ly- 2 -jU/U:^:^ h V (69) 3 - 
:^^:^^>'^/U- 7 - (^^:t-<^^^/UT^ y) t^^^n [l, 5-a] fc° y 5: 

25 v=V- 5 b y /K (70)7- [ (2, 4 -i;^;^-^y- 1 , 3, 8- 
hyr-rxfc'n [4. 5] x;^7-8--r/V) ^9=-/^] - 8-^:*-^>'^^vt'' 
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^y^n [1, 5-a] [1, 3, 5] b P T v^^- 2 -;^/V7}?:r^ h y (71) 
7- [ (3-7<^/l— 2, 5-i:^:t^y-l, 4, 9 - Tif [ 5 . 

5] ^l^v'^-g-^f/U) 7«^7V] - 8-:^;^^i/^/Vf7V'n [1, 5- 
a] [1, 3, 5] b y Ti>V-2-;^/l'7}?^ h y/K (72)7- ( {4- [ (4 
5 — ;^ ^/V If - 1 — f /l^) ^/U:^:^/^] tf^ y ^- 1 — f /V} 7< ^ 

-8 -^t-^^-^V^/^fc'^V^i^ [1. 5-a] Cl, 3, 5] hyT5^>' 

- 2-;^7VjK::^ h y/K (73)7- {4- [ (4 ^/Vt:°-<^ v^V- 1 --Y 
yv) ^i/yV/l-} - 8 -^:^^:/^7H:;°^yn [l, 5-a] [1, 
3, 5] hVri^ly-2-:^/U:^=^hV /l-. (74)2- {4- C (4-p«^/k 

10 tf^^v?^'-! — ^^/v] ^^'y^/W - 3 -^;^-^>'^/^t°^yn 
[ 1 , 5 - a ] t° y s: •i;'^^- 5 hV/^. (75) 2 - ( { 4 - [ (4 
-pf^/ixf^yi^i/- 1 -^/i^) ;&7i-2}^'^/^] tr^y i;^^:/- 1 — r/i-} 

/l^) - 3 -^^e-^^/^/Vf^yp [1, 5-a] Ify 5-;&/VJ}?= 
by/K (76)2- [ (3-7<^/V-2, 5 -v?:^=3ry- 1, 4, 9 _ y 7- 

15 ify^tfo [5. 5] ^>'y^:i>- 9 -4 ^ 5^/V] - 3 -^^J^^^-^/m"^ 
i/n [1, 5-a] t°y ^i^:/-5-;^;/t'7}^^::^hy7K (77)2- { [2, 4 
-v?:^=¥y-3- (t:''yi^v-4 — T/Vt^^/i-) -1, 3, 8 - h y Tif 
t:°n [4. 5] 7=^:^-8-^7^] p< 9^7^} - 3 -^:^^>'5^7Vfc:°y y n [1, 
5-a] fc°y 5:i;'V-5-;&7V:!i^^:^ h y7K (78)7- (tert- :/^7V'r 3: 7 ) 

20 -6- [4- (2-t:°^yv'>'-l--r7V-l, 3-^Ty'— 7V-4 — f ^U) 
^>^yV7l/] t"^ y n [ 1 , 5 - a ] y 5: v?^^- 2 -;^7^:^'^ b y 7K (79) 
7- (tert-y^7l-T^ y) - 6- {4- [ (4 -y ^7Pb:°-<^i^^- 1 — f 
7U) y ^7V] ^>-y-f 71^} fc°y y n [ l , 5 - a ] t:° y ^ i^:/- 2 -;^7V'7K 
r^by7K (80)7- [2- (3-y^7V-2, 5 - v';^^^^ y - i , 4, 9- 

25 byT-ry.t:°a [5. 5] l> ^-■t';!^ - 9 -^7^) - 2 y^^7V] -6 

- (^:^--^>'^7VT$ y) - 7 H-:7"y ^- 2 -;&7VJf^'^ h y7K (81)7- 
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[2- (2, 4-i>:t^y-l, 3, 8 - h y Tif^^tf'n [4. 5]^^;^7- 

8 — f/V) - 2 -:^^ycn^/V] - 6- (^;^^^^^/VT ^ / ) -7H-:/ 
y i/-2-;^/^Ji^^:=^ MJ/K (82)7- [ [2- (3-p«5^/V— 2, S-i^^:^ 

4, 9- hyTiF^^.fa [5. 5] iJ^ ^^y'^;^ - 9 - /V) cc^/V] 
5 T^y] t'^y'n [1, 5 -a] t:° y 5 v^^'- 5 

^hy/K (83)7- [ {2- [2, 4-i^:^^y-3- (f y v^:/- 4 
/V7«^/V) -1, 3, 8- h y Tif;^t:°n [4. 5] y*:!&-8-^/V] cn-^^ 
/H T^y] t:°^y^n [1, 5 -a] t:° y 5: 5 -;^7 

/Ixjj^^c:! h y /K (84)7- { (2, 2 tVV) [2- (2, 4- 

10 >^:^^y-i, 3, 8-hyrif^t''n [4. 5] 7^:^7-8— r/w) -2- 

;r=^y^^/P] T^y} fc°^yn [1, 5 -a] t:°y ^ 5 
b y/K (85)2-p<^/V-3- [ (3-^^/V-2, 5 - v^;e-=¥ y - 1 . 4, 

9- hy TifJ^fn [5. 5] e7i^7^;{;-9-^/V) 7« ^/V] - 1 

2 -s;?t Ka fy ^ K [4, 5-c] fy ^^v^^^- 7 

15 h y/K (86)2- [2- (2, 4-i^^^y-l, 3, 8 - h V T-^:^\i' 

n [4. 5] "7^:^—8— 4 /I') — 2 — :*-^y:i^5^/l'] — 1 — ^;e-^V^/V— 
1, 2-i^t Knfc°y ^ K [4, 5-c] fc'y i5^v?>'-7-;;57/P;jfc^by7K 

(87)2- [2- (3-y^/i— 2, 5-i;?;r^y-i, 4, 9-byT1f:^ 

trn [5. 5] ^l^'f:^-9 — f/W) - 2 -:^^y^^/l'] -1-^::*-^:/ 
20 ^/l^-l, 2-v^t: fc-y ^ K [4, 5-c] fcT y iJ^v?^'- 7 -:3&/WJi^'^ 
by/K (88)6- {4- [ (4-y 1 — { /U) y ^71^] ^ 

i^y-r/l-} - 9 6 , 7, 8, 9-7^ h^t: Kn-5H-t:° 
y5:K [4, 5-e] [1, 4] i^T-^^lfl^-2-^^U:^=^hV/l^. (89)6 

- {4- [1- (2-y h^-y^^'f-zi^) fc°-<y v^>'-4— f/i-] -<>-yV/i/} 

25 - 9 6 , 7, 8, 9-^ h9 t Kn- 5H- t°y ^ K [4, 
5-e] [1, 4] i^r-^t°>^-2-;^77W;}?^ h y/K (90) 6 - [2- (2, 
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4:-^J:t^y-l, 3, 8- h y Tif;^t''n [4. 5lf:fy~8--^M - 
2 — :^=3f y^^/I^] - 9 -^^^^/^/U— 6, 7, 8, Q-T^h^tKn- 
5H-fc:°y5:KC4, 5-e] [1, 4] i^T-^^fV- 2 -:*yV7j^'= h y 7K 
(91)6- {4- [2- (4-yi'f-7U}^'^9i^:^- 1-4^1^) -1, 
5 y—/U—4 — r/V'] - 9 6, 7, 8, 9—7^ 

h^fc Kn-SH-fc-y 5 K [4, 5-e] [1, 4] v^T-^fc°;x- 2 -:557 
/l^TK^hy/V, (92)2-p«^7V-l-^;^^>^^/V-3- { 
2- (t^y v?>'-4 -^/I^p^^yV) -2, 7-v^Tif;^t:°n [4. 5] 7^^;{7 

- 7 — T/V] ^ ^/v} -1, 2-i^fcKnfc:°y5:K[4, 5-c]t:°y ^i^ 
10 V- 7 h y /K (93)6- [2- (3-7«^/V-2. 5-v';r=3ry 

-1, 4, 9 - h y Tif;^t''P [5. 5] r^^^T^';^- 9— r/V) -2-:^^ 
ym^/V] — 5 6 , 7 - K H - 5 H - fc" y 5; K [4, 

5-d] [2, 3] ^^-y'i^'r-^t:":/- 3 -:^7/l-/i^^= h y /K (94)6- [2 

- (2, 4-S^::e-=35-y- 1, 3, 8 - h y Tif^^lfcr [4. 5] 7=";^ - 8 - 
15 ^/V)3^^/V]- 5 -^r^^V^/V- 6 , 7 -v^t Kn- 5H- t°y 5: KC4, 

5-d] [2, 3] ^>'i/v?T^t:*'i/-3-:;&7V3i^;:^ hy/K (95)1 0- {2 

- [l-p«^/V-2, 5-vS;;^=3ry-3- (fc° y 4 — Y/Wp^ ^7^) - 
.1, 4, 9-byTif;^t°n [5. 5] !>^y=>-9 — fyV] -2-;^=35^y 

1 1 10,11 -i^^t: Kn-5H-t:''y 5 KC4, 

20 5-c] [1, 2] ^^y'v?T'^fc°>'-2-;^/V:?Kc=^ hy/K (96)1 0- [2 

- (2, 4-:^;^=¥y-l, 3, 8-fyTifXfc°n [4. 5] - 8 - 
-Y/i^) - 2— :r^y^^/V'] - 1 1 1 0, ll-v^bK^^ 
-5H-tfy^KC4, 5-c] [1, 22 ^l^yi^T'^\^>'-2-^Jl-:^ 
^hy/K (97)2- [2- (3-p<^/V-2, 5-v':^^y-l, 4, 9- 

25 hyTif:?^t°n [5. 5] ^>'T:^-9-4M - 2-:^^y=^'^/\^2 -1 
-^:^^i/^/l'-2, 3 -i^t Kn- 1 H- 1 , 2, 6, 7, 9-^^^i5'T 
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8 (98)1 2- {2-;^ 
=3ry-2- Ci-;^^y-2- (fc;°yt^:/-4 — f/vy^/u) -2, s-i^ 

Tif;=?.t°n [4. 5] "f-^-S — -2, 3-i;?tKn-lH 
-1, 2, 6, 7, 9 — ^Vi5'Tif:7cE-^V'i/-8-:^7/VjJ^^= h y/K (99) 
5 1 — 2- {2-:^^y-2- [l-5r=¥y-2- {\f]}-J^y 
-4-^/Vp«^/l.) -2, 7-i;?T1f;=<>b:°t3 [4. 5] "f:^-! ;V\ :x. 
—2, 3 Kn— 1 H— 1 , 2, 6, 7, 9 — O'^J'Tif 
8 — MJ/K (100)1 2— {2-;*-^y-2 

- [l-:^=3f.y_2- (t°y ^:;;?i/-4 — ^jx^^^^^,) _2, 7 -i^T-^:^\^° 
10 n [4. 5] 7^;^-7--f/V] oi^/V} -2, 3 -i^t Kn- 1 H-lfy 

[3, 4, 5 -de] =3r-^yy ^--8-;^7/l-7}?= b y/K (lOl) 2 - [2 

- (1, 3-i;^y5^/p-2, 5-i^;4-^y-i, 4, 9- hyrify-ifn [5. 

5] ^l^y^:fy-9 — f7V) - 2 -;^-=3{^ycn^/W] - 1 2, 

3- i^}i h^vi-iH-}i'v ^i^y [3, 4. 5 -de] ^-^y y 8 

15 /I'Jij^rz b y/K (102)3 -y^/i — 2- [ (3-yf=-/V— 2, 5-i;';^^y- 
1, 4, 9-hyT1f;^t°n [5. 5] ^ :yy^ - 9 - ^ /\^) p«^/W] -4 
— ^;^^i^^/V-4, 7, 8, 9-v^ h^l: Kn- 3H — ViJ'n--^^'^ [4, 
.5 ] y K [ 2 , 3 - c ] t:° y iJ^'v^^^-- 6 h y /K (lOS) 2 - [ ( 2 , 

4- i^:^^y-l, 3, 8- h y rify.t:°n [4. 5] x;*-8 — T/V) y 
20 ^/V] — 3 — y ^/P-4-^::e-^:-^^/V-4, 7, 8, 9—Th'7\i'^n — 

3U-Zy^vi^>^ [4, 5] fc°y K [2, 3-c] t:°y ^'v?^- 6 -y^7yv- 
jK^hy^K (104)3- {2- [2, 4->?:^^y-3- (fc''yv'>'-4 — f 

/vy^/v) -1, 3, 7-hyTify.fc-o [4. 5] r>-7--f/v] -2 

- :^d{^y3::^/V} -4— ;^:^^>'^/P_4, 7, 3, 9--7^b^tKn-3 
25 H-txy n-^^^'iS' [4, 5] b° y K [2, 3-c] V i^i^l^- 6 /l-:^ 

^by/K (105)3- [2- (3-y^/V-2, 4-i^;e-^y-l, 3, 8- 
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byTif:^fc°n [4. 5] v':fy-8 — f/v) - 2 -:t'^y^^/ul -4-^^ 
:^-^>'^/P-4, 7, 8, 9 -X h7 t Kd- 3H--S/^ [4, 5] 

fc" y K [ 2 , 3 - c ] t° y iJ^i^:/- 6 h y /V, (l06) 2 - { 4 - [ 1 

5 -^>-5^7^-2, 3,4, 5-7^ h^t Kn- IH- [1, 4] v?T-^'tV [5, 

6-c] y^y y >'-7-:^/i-je?:=^hyyK (107)2- {4- [2- (4- 
y ^^/V'tr^^v'v- 1 — ^/v) -1, s-^ry— yw-4-^7v] ^^-y^f 

/V} -5-^::e-^>'^/V-2, 3, 4, 5 — 7^ b ^ t Kn - 1 H- [ 1 , 4] 
v?T-^ t:V [5, 6-c]-fy=3fyy^^-7 h V /K (108) 2 - [ (4 
10 — y ^/V:7 3i:^/V) — 5 — 2 , 3, 4, 5— r 

h^tKr2-iH- [1, 4] i^TiffcV [5, 6-c] -ry=¥y y>-7 

-:fyy\^:^=^hV/l^. (109)2- ( {3 - [ (4 -y ^/^f^^i^^- 1 — f/l^) 
y^/V] -2, S-i^'^^y-l, 4, 9-hyTif;^t°n [5. 5] ^> 
y^:fy—9—^M:if/l^:^=^/V) - 5 2, 3, 4, 5 b 
15 ^fcKn-lH-[l, 4] v?T-€tV [5, 6 - c ] y =3ry y ^- 7 - 

:;?7/V7}?c:i f y /V, (iio) 2 - { [2, 4-i>:^^y-3- (t°y-:^>'-4 — r 

/vy^/W -1, 3, 8 - f y Tif^^fa [4. 5] '^:fy-8-^/l-l 
.4^^/^} - 5-;^;^^^^/V-2, 3, 4, 5-7" b7t Ko- IH- [1, 

4] i;'r-€fc:V [5, 6-c] ^y=3{-y y >'-7-;^/v>^?=hy/K (111)2 
20 - c (3-y^/i— 2, 4, 9 - h y Tify^fc°n [5. 

5] l^^^T^";*- 9 --Y/V) Tir^/V] - 5 2, 3, 4, 5 

— r h7 1 Kn- 1 H- [1, 4] i^r-if bv [5, 6- c] y^y y ly- 
-7 -iy7Vi^^Y)> (112)2- [ ( 2 -y ^/v- i -::e-d{^y- 2, 7-v? 
TifJ^t°c2 [4. 5] 7^^;^;- 7— T/P) r-fe^/v] - 5 2 , 
25 3 , 4 , 5-7" h^l: Ko- IH- [1, 4] v^T-^'fcV [5, 6-c] 

y=¥y y ^- 7-;^ 7Vj}?= h y/K (113)2- [2 - (i, 3-i;^y^/V'- 2, 
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5-i^:^=3ry- 1, 4, 9-hyTif;^fc°n [5. 5] "^ly^io - ^ 

-iH- [1, 4] i^r-^tv [5, 6-c] -ry=¥y y :/-7-;&/i-3i^'=i 

hU/K (114) 5 2 - {2-;^^y-2- Cl-:^-=ary-2 
5 - (t:"!; 4- -f/Vp^^yV) —2, 7 -i^Tif^?. t:°ci [4. 5] 

7— f/V] ^'^^/W -2, 3, 4, 5— 7^h7t Kn-IH- [1, 4] 
r-^fcV [5, 6-c] ^ V^J -U;Vif^=.y^) (115)2- [2 

- (2, 4-Z>:^^y-l, 3, S-byrif'^fn [4. 5] 7^':^-8- 
-Y/l^) — 2-::^^y3^^/P'] _ 5 2, 3, 4, 5-7^b7 

10 tKn-lH-Cl, 4] v^T-^tV [5, 6 - c ] y =^7 P 7 

/V7}<-hy/K (116)4- (2- {4- [1- (2-7« t°-<y 

i^:^-4— f/w] -O'yV/v} -4, 4-i?^^/m°^yy i^^- 1 — T/v) 

dj^-f y y i/— 2 h y/K (117) 4- {4, 4-i^p<^/l^-2- [2 

- (3-^^/1^-2, 5--:;?:^=3f y- 1 , 4, 9-hyTify.tfn [5. 5] 

15 !j7>^';^-9 — r/v) - 2-:^dey3i^/v] fc°y y y 1 — r/w} =35^-^ 
yy 2-:«7/V7i?=i b y/K (ii8)4- {2- [2- (2, 4-i?:^=^y- 

1. 3, 8-hVT-^y^}^u [4. 5] v^;^-8 — f/l^) -2-:^=¥y:i^^ 

/V] -4, 4->?^5^7vt°^y y 1 — f/k} ^-ry^v i^-2-^/v7^ 
= h y /K (119) 2- {4- ci - (2-^h d^i/^^i^/v) tr-^ y z^i^- 4 - 

20 — 1 -^;r^>'^/V- 2, 3 -v't Kn — 1 H— t:°7y 

n [3, 4-d] fy 5:t>^-6-:;i;7V/3^^:=^hy/K (120)2- {4- [ (4 

-2, 3-i^t Kn- lH-fc°yyn [3, 4-d] t" y ^ 6 
7l^'::zhy/K (121)3- { [4- (v?p< ^/VT 5; 7 ) -<^>?7V] :^:3ev/} -1 
25 1 H-t:°^yT3 [3, 4-d] t:° y :^ 6 -:5&/V7K— 

hy/K (122)2- [2- (3-p<^7W-2, 5 -i^::e-:af y- 1 , 4, 9-h 
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VT-^:^ifn [5. 5] ^lyT^:^- 9-4/1^) - 2-:^-s^V:x.^}V\ -i- 
3 -:^=^y- 2, 3 - t Kn - 1 H- 1"^ [3, 4- 
d] (123)2- {2- [2, A-'^J^^V 

-3- (fu ^^^^-4 — f/v^^/v) -1, 3, 8 - h y rif;^t°ci [4. 

5 5] -t"';?? — 8 — -f /V] — 2 — ;r=3ey:3^^/^} — 1 — ^^^V^/V- 3 — 
y-2, 3 -i^t: Kn- 1 H-tf^y'n [3, 4-d] t° y ^ i^^i^- 6 
7Vj}?:=:MJ/K (124)2- (2- {4- [ (4 ^/Vfc^^^i;?:^- 1 — fyV) 

fc°^y v^:x- 1 --Y/l^} — 2 -;^d^yrc^7V) — 1 
^/^-3-;r^y-2, 3-v^t Kn- 1 H-t°7y^t3 [3, 4-d] t:°y 
10 5v?i/-6— h y/K (125)2- [2- (3-p«^/V-2, 

=¥y-l, 4, 9 - h y Tif;^ t:°i2r [5. 5] ^l^fid-^ T/^) -2- 

;^d{^yj^^/V] _ 1 1 , 2 -v't Kl3 1::°7V^/ [2, 3 — 

c] yf-^) (126)2- {4- [1- (2-^b^ 

15 2 - t Kn [ 2 , 3 - c ] t° y ^'i^:/- 7 -;^;/V7i^'c::i h y (127) 

2— {4- [2- (4 -T^^/m'^^i^i/- 1 — </V) —1, 3-^ry— 
/V— 4— ^/V] ^l^y^jV) - 1 — ^^^^^^'^/W- 1 , 2-i^l: Kn fc'^i^ 
y [2, 3-c] fc°yirv?>'-7-;^77V^':=:hy/K (128)2- [4- (4- 
^ ^/V-tf^^i^^-- 1 — f/V) ^Vi^'/k] - 1 1 , 2 -i^ 

20 tKnfc:°9i;?y [2, 3-c] t:° y iS^v^^'- 7 b y /K (129)N- 
[(i-->Ty-7, 7-->^y^/^-7, 8-S?t Kt2- 6H-fc°y K [1, 

2-c] fy ^ v^:^-4— T/v) y^/v] -4- c (4-y ^/vt-^^v':/ 

-l-^/V) y^/V] -O'XT^: h\ (130)N- [ (6-S/Ty-3, 3-i^ 
y ^71^-3, 4-v'fc Kn-2H-t:°y 5 K [1, 6 -a] t;°y5v'>'-9 

25 --f/1--) y^/v] -4- [ (4-y ^/i-fc°^9i^>'- 1 — f/t-) y^7v] ^ 

^^Xr^ (131)3, 3-i^y^/l^-9- [ (3 -y ^71^-2, 5-^;^;:^^ 
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y-1, 4, 9 - b y Tif;^if n [5. 5] — r/i-) :^7V7^=. 
/V] -3, 4-v?l: KD-2H-t:''y 5 K [1, 6 - a ] tf y ^ v?:/- 6 - 
;^7/k7}?:=^ h y yl^, (132) 6- {4- [1- (2— ^b i/^^/V) y 
-4— T/V] ^^-y'-T/V} -7, 7-i?7«^/V- 5, 6, 7, 8-7"h^t 
5 t-y ^ K [5, 4- f ] [1, 4] :^^-y-if t"^- 2^:^/V:iK:=^ h y/K 

(133)6- {4- [1- (2-^ fc-^y i;?:/-4— f/H 

/W - 7 , 7 - ^/V- 6, 7, 8, 9--7"h7fcKn-5H-l:°y 
5 K [4, 5-e ] [1, 4] v^T-e't"^- 2 h y 7K (134)6- 
C (2, 4-v?;r=3f-y- 1, 3, 8- h y TifJ^fn [4. 5] "f^-S- 
10 ^/V) -7, 7, 9-hy7«^/V-6, 7, 8, 9-7" b^t 

Kt3- SH-tfy 5 K [4, 5-e] [1, 4 ] v^T"^' t":/- 2 -;{7/l-)^'^ 
h y/Vo 

T/V'^/K T/i''5r=/v, T/P^^/v. T;v^;v^:^^ 
15 T/^=¥W:/, T/^<5r=lx:/^ T/W=3r:=^l/:^. T;V^})f>. TJ\^^=-})fl^ 

Jfe^tt^^ri-^^te^'I-^^: (D. L. d. !#:) . hn' b i/7:7^i|{c: J; 
20 (i^1igtt#:. mW&m . ¥lt{ti^#>. :Ltiib(D^M 
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A^) (7:>m.. T/i-:fy V ±m^m -^^-^..>-,^i^^) c^;^^ 

v'^^/W) T^^/VT^^-^ ye^i/. r/W^:=^V, :^7V=^^l^^ N-p^^^/W- 
10 . ■^n>^^ig, a^^iJ'^i^. :7-^/V^ig, y -^X^-^l^WM.. 

— (I) -e^$;rb§{b'a'i^<DN-;^-=3r>/K#:i:{*. — (I) "C^ 

-^tJtD^iSfBi^fcif^i, _h|B— (I) X^^ti^ih^^(DT/u:fy V (±m 
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10 -^tjt^T^ =I•^^y^/^>f^-^ T^^^/Hb. -<^^^/VT ^ / 

/Ht:> (5 2 1 , 3 -v?:^^y l/i/-4 — T/V-) 7^ b 

^U:^^iy=i:-'^yU=rLy<.TMt. yi^V ':^^u:3^y^y^Mt. ( 5 - p« ^/v— 2 — :^ 
=¥y— 1, 3 -v?:^^y 1/^^—4 --T/V) 7<^/^:3iX7^/Hb. i>-^n^drv/ 
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mmi 9 9 o^^j mmffu(Dmmi mi^ ^n^^wmi i e 3~i 9 shic 

^l^-y;/ ' :t-~::if=^iyi^ • h^>';^:7:;^- — i^a >'X (Comprehensive 
Organic Transformations:A Gviide to Functional Group Preparations^ 2 
10 B.) (Richard CLarock^, John Wiley & Sons Inc. 1999) {dlB^^tbfci 

tu^ufd— ^ts:: (I) <Dm^m<iWf'^^ti^m.t\^xm^^nfchco^^m\^^ 
15 s^^r^s-et^o 

[1] —Wt^ ( I) (II) 




R' f^R i:|WIC#*^^l^i-^s, R' {;i j:oT^t'$fL<5S};i-^^tL 

o ) ^->T/ibSj^;;tc#L. $ fe)^Ci^^^^^:i^;;cT^*tt^o|^^,^^MSJSic:#-r 
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^'^>i^fM:Ltih t^(Dm^mMm) "p. H^T^^^ m^i-i. 1,4- 

i^^Tif Ifv'i^n [2. 2. 2] (DAB CO) , MJ^^/VT^i^ 

10 S^S:. (2) ^tt^#T{-*3{t5J3JJ.^^mSiSs (3) ;bB7Km:^l-J;SJ15^l% 

m^jt^. (4) v- y /vs<^fl5£i^MSj^?. (5) ^m^>^v^5J3^i^^Ms^s^ ( 

(1) T/u:fyVM:^^l>i^?>m.^m]R}t^i-3i:. '^J;t«. W^^^ mx.it 

m^m (^Jx.«. TK^^fb-t-h y 'i'A. 7K^'fi:^:^y i^^a, TK^-fby^^^-i^A^) 

20 §0 

(2) Mtt^f4^T"(c::fc^it^J35£f*tei^::f*. 

25 (Mx.fi. ^ib7X*/@^^#) 2, 2, 2- h y :7/V::rnrciSryw-^K^ 
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i^-^iy-^ m-^U. b/i^rnv^) , >5rh^-^ m^\-t. T-feh^ 

10 2 0 ccota^tfff jfe^^ttSo 

(4) y /vS(^i5&^*«Ki^:;fi. M;t«. TKtmuvo^mmmm mx. 

fi\ 7" b^t Ko^^^-. T-feb^bP/l^^) 4". ^ b^T'^/VT^'^:^^!^? 

(5) ^M^ffiVNSJiJ&f^^SJ^i^f*. Mx.fi\ mffi^^ (M;t}i. i^^. p 

^om-a^?^) It's «&5i5Mrt>o#?iT. iei^^-efettfijsi^^^^^ft^^^sp,, o 

(6) ^M^#:^ffiv^;5l^^i*ttSJ^;;fi. f^ilxfi. ^^^^ (Mx.fi. 

n n p« ^/UTi^/uj^T ^ K. "t^ b 7 t Kn >^ 7 V. g^^ji^/K T 

20 -fe:b=by/K i^:^=¥i^>'. rc^jr/w-^v^) ^ 7K*fcf«ttb05!l-a*^^4' 
. hy^y-:fmm (Mx.fi. Tkmit h V by^^/vi/^>^, 
K>'. ^/v:^y:/. v?:3^^/^T^:/. t-cy-j^^^) . (Mx.fi. m 

ms 2-3::^/^--^=3pf-i/g^^) :!j^j:xj^y-^fcitmmmm. (M^tfi. 2 

25 T. ^;^:7^>'^^^ (Mx.fi. b y :7a^^/^7}N^:7-f (D#?ST*f^ 
fi##i£T. ^JS^^ (M X. fi. -7^ b 9 :^ b y :7 m j}> :7 ^ ^ i> 
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II) X mm^^y^J^'^J^ (II) . mA\LY))^ ihV-y^^^/i^^y^y^iy) n>?i> 

A (I) m) ^fflV^■r. 0^4 0°C(DUmX-nti:t>tl^o 

^fc. _h|B^^{cl%, m:k.i-£. T. W. Greene, Protective Groups in Organic 
5 Synthesis, Wiley, New York, 1999(cl|att^tbfc;^^(C J: oX. BJ.'f^^^^S^ 

/l^ (MOM) l-a:.h^iy:=^^/U (EE) 7« b ^^e^i^^ h ^/l^ 

(MEM) Ms 2 --r h^fc Ft:3 tf^^/V (THP) h y p< ^/Vi^ y 71^ 

(TMS) h y rt^^/V-i^ y (TES) t -:/^/l-i^p<^/Vv^y/V 

15 (TBDMS) t -•:f'f-/U'i^:7 ^:=.jV-y]) Jl^ (TBDPS) T-fe^ 

(Ac) fcV^n-T/V^. -<;xy-r/V^. -O'i;?/^ (Bn) p-7{ 
hdrv'-<i/-:;?/VK. r y/V':^-=3ei>':^7/l-;}^':=:/V (A1 l oc) 2, 2, 2 

- h y n ci:3i (Tree) ^^Tii^ mf htl?>o 

20 :/h^^/;^7/VJ]?ri/vS, ry /i^:^^V;^/^3j^'^/v (Al 1 oc) S^ 

^/V- 1 - (4 - f:7^:=i/W) m h (Bpoc)^. hV^ 

n) p (BOM) 2 

- ( h y p« ^/i^v- y /V) bde->7?^7v (SEM) mm-A^w^hri^o 

^ (MOM) ^7=^/1- (THP) ^ 
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, i:^':7:rL=^/Upi=f-/vm. T-fe^/v (Ac) &ii^mifhn^. 

o Mx-ti^ T. W. Greene, Protective Groups in Organic Synthesis, Wiley, 
New York, 1999(;ilS^^;ixfc ti(7)^S^V> bttSo 

o 

[2] (I) X^^tl^^t-^S^(DO-h. — (I A) 

(R)n2 ^ ^ 

7^^^^ N 

R'*— E^-E^— E'-(- B li («A) 

\ ^ z j:! — CN 

(a) — (I A) X^^tl^^t-^mcD^ib. E^^S-c (=0) NR^" 
-NR^°C (=0) -C ( = 0) ^fc{*-OC (=0) -T? 

h?>^t^m. irf^^-h—^^ (IA-1) 




(^cfJ, E^-if^-C ( = 0) NRi°-, -NR^OC (=0) -C ( = 

O) ^fci-i-OC (=0) -efDitolB-^f^lBirlUC^ 

^^*:bi-o ) -e^$;^^S'fb'a'^f*— I^^C (III-l) 
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HOOC— I 




(IIM) 



5 m^-To ) -e^^tbs^b-a^tj^-^^ (rv-i) 

c#5fe^^*p-r„ ) x^^fh^^it^m. ^fcji— (III- 2) 




(111-2) 



(IV- 2) 

15 R*-^— E^-^-COOH (IV-2) 

20 /^^-r K^^VN^;^|fes (2) ^i^^il7K^S^fflv^S^fe, (3) ^^^iJ^Sr 
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5 K^) ^-2 or~aSMi^-eSJ^;;$-^. ^ftbttfc^^^^^ K^±^S (1::° 
i ^^^^^ (i^ n n ^/i^A, i?^^ n n p« ^ i^j^^/vrn— h ^ t: 

«t»*:fej«^^«-e. (If y i^?:/. h y :3^^/vT ^ v. 'f-jvr^- y 

^fcfi^^^ft: (i5^nnd^l&rc^/K n a =¥^-r y :^'^/V#) 0 — 4 
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/vjKi^^'i' 5: K (Dcc) , i-cc^/w-s- [3— (>?p<^/vT^y) y'vj 
t:Vv] :^7/v4<v?-r5 K (EDO . 1, 1' -:fy/\^^:=-/]yi^4 ^ Vy^—^i- (C 
DI), 1 -^^^/Ut'iJ i;?-r>i>.g T>^^ 1 - >^ n fcW:^ >^ tJn 

5 >'^W^M7k^ (1-propanephosphonic acid cyclic anhydride^ P P A) ^) 
^m^\ 1 -fc Kn^ev'^vXh y T>^— 71^ (HOBt) ^fcfil-tKn 

MJry— (HOAt) ^.ffiV^S;d^fflV^)feV^-e. 0 

(1) . (2) *5j:tJ« (3) <DKi^?«^ v^-m^5^?gtt;^'>^ (r/v 

(b) (I A) -C^$tL5>fb-#i^<D5tj. E^^S-sOgNR^^-. ^ 

fcf*-NRi°S02-T?fe6'fb'a'i^. ■T'^^^^t)— (I A- 2) 



15 (^cf, E^-^fi-SOgNR^"-, :^fcif^-NR^°S02-^^^:i^b. 



20 (VI- 1 ) 





(R")n2 
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tci-i—^^ (V-2) 

(R')n2 _ 



5 (VI- 2) 



20 (c) — (I A) -e^^tbS'fb'a^#J(7)5*Js E^^&S-o-. -NR^°-. 

^fcf:i-s--efc^'ft;'a-^. i-/^:bt>— (I A— 3) 



H-N— E 




R*-^— E^-^-SOsH (VI-2) 
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(IA-3) 



■^i-^mmtmcM^^^t^^o ) x-^^n^it^m-^—^^ (vii-i) 

(R')n2 „ 




(VIM) 

CN 



^h^n^t—m^ (VIII- 1) 

IB^IIICS^^^:b-ro ) T'^^tbS-fb-a-^. ^fdJ^— (VII- 2) 




(VIII- 2) 

r4-i_e3-i_x1 (vIII-2) 
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10 



o?i^i^(7)#?iT> 0-10 0'C-eSiS:$*Sw^}e:j:«9firJ^^t3ti.So 

—1^^ (I A- 3) -e^$tL^'^b'a'ii^(D5■fe^ E2-^;5S-o--X?&S'fb'a-#3 
s -Ti^^^Dt)— ( I A- 3 - 1 ) 

(R)n2 




z^^ j::-CN 

■To ) T':^^tL:5'fb'^i^{i— AS:^ (IX) 

(R')n2 

HO— E^-^-f- A ^ B |: (IX) 




15 (X) 

r4-1_£3-1_qj^ (X) 
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T^Mb-o-^ (Ty'v^;;?7/V/K^^>^^^/^ (DEAD) , Ty^v^y^;/V53f:/^v? 
-ry:/nl:VK 1, 1' - (Ty'v^:^/^/^;^^/^) i^\i°^V i^^^. 1, 1' - 
T^/tf:^ (N, N-i^p«^7V7iN/VAT5: K) ^) S3 J; -O^j^n :^ :7 ^^^b-^-^^ (h 

tBBM3|S|.^ bTfflV^6— (II) . (III-l) . (Ill- 2) . (IV- 1 

) . (IV- 2) . (v-1) . (v-2) . (VI- 1) . (VI- 2) . (vn 
10 -1) . (VII- 2) . (vni-1) . (VIII- 2) . (IX) -mtcit (x) 

iXg :/X{c:|B4fe^tt/c;^fe, fe6V^f*<5r^ -^y t:-^ (Chem. Ber. 

) , 96, 1505H, 1963<^ ; • ^y (Chem. Ber.) , 98, 1081 

15 H, 1965^ ; if • i^^—T/U ' :ty' • :^-':ff=- iyi^ - ^^:^hV— (J. Org. 
Chem.) , 53, 4137H, 1988^ ; :^:t—:ff::^^y ^ • T> - p^v^^f 
/U' ^^:^hV^ ' U'^—X (Bioorg. Med. Chem. Lett.) , 9, 2569~2572 
H, 1999<^ ; iy:yUy h (Synlett) , 2000(6) . 829~83lM ; V:/-^^/^!. ( 
Synthesis) , 2001. 55~62H ; v?^— ^/W • :^:f • if • <5r 5: :^7/V • y-y-^ 

20 J^T" ^ — • ^^--^l^ ' h 9 a ^'X 1 (J. Chem. Soc, Perkin Trans 

1) , 2002 . l847H^^c:IEic<D;^?i^ffiv^6:l^-e^Jr^clM^^i-2)^:^;6>l? 

— (I) -e^^tT.5{t;'a^^<^)5'^> — (IB), (i c 

). (ID-l), (ID-2). (IE). (IF-1). (lF-2) 
25 . (IG-1) . (IG-2) . ^fcfl (IG-3) T^^tb^S^fb-a-^f^ 

Tf-7i^'r^;^;:x@^ 1 ~ 6 (o:^m\^^^xmM-f'^ - ^ ti'Ci^ So 
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^t>V. Me {^p«^/V£Sr^t3b^ E t fto^yV-S^Sr^t^b, Bo c fitert 
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2)NaOH • ^N-V^H ^N^^NH 

o o 



Jioi R" 
R- R' 



Boc,.,.Boc 

N 



Pjloi--^^^ NH^ r"^-^^Y^N B0C2NH Sf^'^ 



.. .. 

H H 



R'-N'^N'^CN R N N CN , 

H " R' 

(IF-1) 

^AHJS <sk A «k 

I 

R' (IF-2) 



R' R" 

R'-O 



R- R' R" 

(IG-1) (IG-2) (IG.3) 
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(1) ;^?^:7'^>'>'B|5a*S'|4oSij^ 

ij'r^^^i^'Qmmm.^mmm ^mn. (4oomino i/d . edta (4 

•mmo 1/L) , DTT (8mmo l/L) ^^M-^U. p H5.5}CIifi) 7 0 
igi?)e>tt6^3fe5i^<DJiJp^Ex = 3 5 5nm, Em=4 6 0 nm.XWi'^'r 

(2) ;57 7^:7°-ix>^sim*?g'l4©M^ 

#«^g-^'a'^S« (;=&/i'Ji?-<^X;^-^ L - d L - n ^ 

L-T/V=¥=i/-4-p<^/l— i^n-^y/V— 7-T5 K) ^l^lO/iL. # 

(y>^-^hy !>A (1 OOmmo l/^L) , EDTA (2 mmo 1/ 
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L) , DTT (2mmo 1 /L) ^U-^L-. p H6.5i^fgS) 7 5 L*5j;t>^ 

m3fe§t^<^ii;!jP^E x = 3 5 5 nm. Em=4 6 0 nm-t??l!l^-r^ r ^ J; 
^ . -^"T-f^y^-y S |l.^?&tt^a'J^-r S - ii^-^^ 
5 (3) ;^7-x:7":X^Lm$^SttC)|HiJ^ 

^a^i^-a-^S® (:*7i-:^-<:/X;e-=3e ix- L - :7 :3z=/vT ^ ^/w- L - r 

— :7 a; ^7VT 7 L — T/l/^'^ 4 — p< ^/V- iJ' P y /V— 7 — T ^ 

10 >^^/:^L^*KJSM»l^ (40 0mmo 1 /L) . EDTA (4mm 

ol/L),DTT (8mmo l/L) ^^M-^b. pHS.Sl^liiS) SO^L 

bttS^^5^S<Dti;[jp^E x = 3 5 5 nm, Em=4 6 0 nm-CiU^i-S ;i 

15 (4) tijv/^^ ywmm'^(om'^ 
(5) i:}^^^—^-\wm'm'^(om'^ 

•^y^^^—^-\m^m.^-W. (4- (2-t Knds-v/rc^/V-) _i_tf-<^ 
20 e^^/^^iJ'V;^/^;^:/^ • TK^Yb':^ b y l^AJ^WI^ (pH7.4s 2 0mmo 1/ 
L) . *^'fb;^y'>A (lOmmo 1 /L) ^ i^il^-^ i^'^ A (1.5mm o 1 
/L) , EDTA (O.lmmol/L) ^ 1 0 % y -fe n — /I^) 5 0 /z L t# 
«?g^<^i-';^'7"^>'^n7"T— €|Ja.^^MI^5 0 ;z L. 1 
riS5 0 M "L-^^Xy-^W^^^^mm. (T-fe^/V- L-^nv^rz/V-L-^-^-y 
25 ::^/^-L-T9— /l^-L-r;^^-?7=¥:/^-4-^^/V-i5^ a-^y/V— 7 — 

r% K) 0 0 L^3 7'Ct?S^£:$ii:fc^(D^;i;?S4' <^^5fe3HS^E 
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x = 3 5 5 nm. Bm= 4 6 0 nra-Vm^ir^b ^ tKX ^ . 
5 D-Minimal essential medium Id^^i^ ]) G V ^ ilf^MM 10 0 U/m 

M m^'Jik^^^^^:y (PTH) ^fcfirn^^y-i' K) tm^3 7°cx-mm 

10 (7) ^■^^m'wmm^m\'^rc'wmii^mj^m.mm 

( a -Minimal essential mediumlc^^^^ 5 %X l> -yB^ikm^Bi^) ^ 

15 mmm'^(Dim=i^—^:ycMi^Tu-<^'^}^^ cctx) 

. m^T/i-y^Ki^ (OVA) -cm#ciii^{^bfc-^!>;^/?)^bjiwm^^^u 

7 5/ h(-3 0 g/mLO@iJ¥t^li^/V^^^ (PTH) ^?^^|^J3IR|^^# 

^:itf)^X^^o 
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(10) TPTx7 5/ bPTHr Pfl^^ft;(7/^i/e7-J:^JfiLam^7'VV'^fflV^fc#® 

m-^L'ti^^mnm'^mmm (tptx) 7>y^t^:^ mi^^m^/i^^i^m 
^^:/^K (PTHrP) ^^T^-^'r^:LtK^oxmB^th^'wm.m^ 

So 

(11) ;(7 7^7°iy^H|5i.*?g'l4c7)iiJ^ 

^f^mMt UTArg-MCAT 5: 7 ^ ^/l^iJ^-^ y :/ ^;^V^T. FEES Lett. 
10 280(2)307-310/1991, Methods Enzymol. 80, 535-561/1981 $ fbfc:)jW: 

(12) ^"T-^^^i^c umm'\k<Dm-^ 

^^WKt b■rGly-Phe-CHN2^fflV^T. J. Immimol. 150, 

4733-4742,1993Jc:^$tbfc;^fet;iti^oT?Stt^||iJ::^-f ^ :i t i^X^ So 

15 mm 

mt\^xmm-i-^f^mz.-^^<^c^x-h^o 
20 — (I) x^-^fh^it^m. ^(Dm.. ^(^m^fp#»% u< {*-^(Z)N- 
^s^mt^-rm^t^-h^o ) i/;^7"-r:/:7"c^^T— ^ (k, l. s. b 

, F, H. V, O. Zfi:}£(D^'T':fiyiym. :^ lfi:i£(D 
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mmmm^x^m.mR!t^. ^ik^i^-^m^^mmm (aids) , aid 
sMs^s (ARC) , ^AT«ejfiL^. ^mm&^&skm. ^mm. « 
^mw. mmu. hi v^fcj^HTLv-iwjg^m i^^i^^^mm^^) . 
^4/i^:^mmmm icm^mj:}f) . -^^^^ mmm (^^tt^y^^-^b-^^ 

m\^skyhmwpm. m.mmsLmp^mmm (d i o f^tn . am. bm. c 

. ^^^m'lmm (-r y nm.) mmm. ±m^^vT^h- 

25 TCA) ^^mmt^if) . skmmmm(DmM ii^ymu&Bm^m. m^.^ 
mmmmmmtjit*) . mBmm. ^^^^i^^^^mmm (aids) :^3j;t;? 
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AiDSMiS^s (ARC) . ^^^mmm (-v-^y rjE/^if) . nmm± 

s, ;&7^:/i>':/B, ;^;v^7"v^i/H. ;i?7^::/v^>'F, ;^7x>^ix>-Y, ^T^'iy 

20 2) -J^^ (I) -C^$ttS>fti'^«^^©»M-M^#. 4S#-ft<^5^g;M. 
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M) . -riT-y :79#>'M^J> semb>^7^n-r KM^J. giJ 

^•^U^7V=^^^ (PTH) M^IJ. PTHrPil^#:. :^y^—'t imMM. 
15 yrJ'^^-y^ Y^^MW-^WiM. frJI^^ge (Bone Morphogenetic Protein 
: BMP) ^^J. A N K L (receptor activator of NF kappa B Ugand) ^ 

^TNF-a^#:, ^IL-6^f2|s:, HMG- C o Aijc^^imW 

t^';^7j^;^:^j^^- h^^J^ LTft. Mx.f^> ^ / Yn^^m (l-tKn^rix 
— 2- (-r^i^i/ [1, 2 -a] \f]}-Jiy-3-^M =^'f'Vfi^'^:^-^:^ 

25 -fc Kn:3s^v':7'^y ^V- 1, 1 -if;^;^>ii/jN>'^ (r i/^ Kn:/^) . ^> 
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b<{^-^0-^hy e^Ait^fdfi-eo— TKfP^) ^ iJ'i^^ Kn-^-h (1, 1 

1, 1 ->:;?/}n;^/J>:/^ (^aKcrix^) , ^f^n^(D 

5 -1,1 - V'/J^;^7J^^^ (^/V Kn ^ ^fc}*^(^--^ h V ^ . 

:t^Kn^— h (1 - 1 Kn^af-i/- 1 , i (a:^ Fi=i 

. *fcf*•?:0-•:^^y , ^/-^^-Kn^— h ( 1 - 1 Kndriy— 3 - ( 

) , y>feKn;^— h (1-t Kn^->'-2-t:°!Jv?:^-3— r.'V3^^yy^>' 
10 (y-feKnv^) , ^>b<f*^(^— :^^y'^7Ait^fc{^^(DZl 

•3:7K^P^i^) . t-y Kn^.-h ( [2- ( 2 - 1° y v^r:^/V-) ^^y^'^] - 

1, 1 , x-?^ Kn^— h (a — y - i - 1 Kt^ ^^^v^ 

t-yy^^^- 1, 1 -tf>;*:;j«L*:>'^ (^^°^K^>'^) , tiL<f^^(D- 
•:^ h y l>i»:^^fc«^05E7K^pJ^) ^ y^l/Kcf^-— b ( 1 - t Kn ^Sf- iX- 2 
15 - (1 H— f ^iTy-yv- 1 — f/v) :3^^y t'^^'— 1, 1 - tf;^7jN^JiN:.^^ 
. TKfPti) ^ :e-7W-«Kn^— b (3- {i^^^^ur^^) -1 

-t Ki3:3fiy:7'nt°yT-'i^-i, 1 -tf;^Ji>>^7fNV^) , ;^yKn^— h ( 

.6 -T^ y- 1 — t Kn:3ev^^:3f-i>'y 1, 1 - If'^ Tf:^ 7J^ , ^ 

l/Y^) h y /K la, 2 5 -i^t Kn :35- ixa W^/W:7 

ain— /K i^t Kni5'=3r;^^n— /K ST-6 3 0. KDR. ST— 6 30 
25 , ED— 71^ —/V (Ro44 — 7190) ^ ^iJjVl/ > — /K 
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i3/vi/Y=.^^mnh\^xn,^ (STH— 3 2. 

SMC 2 0-5 1) , b y (MC 1 -5 3 6) s 

5 :7aLn— /K a^/V;«?h — T J N- 1 3 5 ife 6);ruSo 

^ h^v^:^^/K ^S^^^^ h^v^J^^/K :y^^V'7^J'ir^^\^\y^'^ 

hi^^^-Sl^^:^-:^^!^— iS'— (SERM) i LTf^^ 
^^•^Y^l^yzr.1^^ PSK-3 4 7 \fi:Eii^m-fhiC\.^. 

o 

r> A , y :/^7X*;^ /V a if e> tt 5 o 
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w\W'Jikm^/^'=e:^ (pth) mmtvm. m^i-£s pth, @^m7^y^^° 

9^ h\ MB RI-93. 02, :t::^^:^V V- C (Ostabolin-C) /cS t^-^^m 
5 if^th^o 

PTH r PM^#:^ b-C{*. M;tf^. RS-66271, hPTHrPJ^cC 

10 :7T/ir'^y-r h^x^mi^j^mmt Lxf*. '^j^.f*. sr-4 5 o 2 3 aj^^ 

fetRANKL^^ri bT{*. AMG 1 6 2 ^^S^(f P^ttSo 

EP4T^^^=?=;^ Mx.fi. ONO-4 8 19, 

f n ^'/Vlf 7rc Vf^ ^^S^lf £>ttSo 

;^cCif;OS^ff fetbSo 

L-e^flsir b-Cfi. Mx.fi. MRAT'^^^&s^tf e^tbSo 
HMG-c o Am^S^^PM^i: bTfi. Mx.fi. :7'7^^;^i5'^>'. w 

y^'rn^ h^MtVXit, MxLfi. KB-8 8 9 (OD14. ^;}?n:/) , 
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^N^:7"^n;^ (TZ P-4 2 3 S/^^^^^s^tf btb^o 

y/K :7ai^^>^':7 3i>', ':^:7°y h:/, :yn:^^/vy Ky ^J'i/^^^' 
dri^>^Di;?^^, :7'^y:yt3:7 3x^, n:3^y:/a b y •j^a, T/v^y 

^'T'i^'y^^^. t'ndri/;^;^, 7^y^->;{;A, T>^t°n df-i/;;{7 a, /-^^^r^Vv^^ 

15 DcW, 3it:°yy^— /K mm^T9^ K :^^^y y v'^-. n^^/v:7 7'y^:x, 
t" y >'^i^ff m^ T-t bT^ y :7ni^-fe^v, y-sy/v^s;?y h^T 
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n^m^. ^m. w^Ms m^. mm^^. i^-^^m. mmmmtf:t^^x^ 

5 O.lmg^O^b 1 0 Omg(D^ffl-T:\ 1 0 1 |ll;d^e>^Ill^JgP^# ^ b 

10 -^hh^o 
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<^^^jf*. mmm. ^^^^^j. mm. ^^mm. je^j> ^mm. 

) j^cC^) . mm^m. mmk mm^mk mmm. i^^\f3:t^^^Ayx\,^x 
i^fMmwKD^Mmmmpk^TunmomMi^mMi^xmm-r^ ^ t hx^ § 

20 o 

mn^^^s i'i&}-j;i9^;d^$ti.5^ffi»j^ wmm. m^nu :^ 

25 J: 5 ^.c^^^iJ h ##ttSr^x. 5 J: 5 /ce»f^J^ x. . mb^^ h y A , 



101 



wo 2005/085210 



PCT/JP2005/004580 



sir. mmmKi:<:>x:$:mm^mm-r^i)^. ^^mmn^Ltih^m'^^n^ 
fcmm^^\^x\^^^o 

^nts: o^l^\f=i. — ^':rx^^'7J>-. ACD/Name > Advanced 

15 Chemistry Development IncthM) fiACD/Name^^ 5/ ^ (^^©^^ 
Advanced Chemistry Development Inc.|±M) =Srffl V ^ 5 ^ fc f*. I U P 

HJfeMl : 2-i5^cii3-5- (^nnp{^/W) -N- (2, 2 - v'p? ^^/V^^ 

n fcvi') - 4 - If y 5: v?:/T ^ 

20 TfV^^^^WM.'V. 2, 4-v'iJ'nn-5- (iJ^nn^ ^/V) t:° y ^ i;?^/ 
(3.95 g) ^^h^fc Kn:7^^ (34 mL) (C^^fL. -5°C(e:MUfCo SJ^? 
h y ^i^^/l^T ^ ^ (3.37 mL) ^MX, ^-;^^>'^/kT 5: ^ (2.36 mL 

^;^x^wk. ms\^m.7Y-^xxsi^-^nx.xwM^^f^. im-^mm.=^^f\^x 
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'vw.mmu^^'r^nmit^m (1.19 g) -^m^o 

5 TLC : Rf 0.44 (r^^^l^ : @^^ci^^/V=2 : l)o 

"Mmm^ : -J-tQrt-'f^?V ( {2-i^nn-4- [ (2, 2-v'p«^/V:7' 

•v?-tert-:7^^/V ^ 5: Kv^;^7— 7}^^^-— h (798 mg) ^/V/J^yVi^T 
5: K (7mL) \zMm\^. 7mT> 7K*'^b•:^^y•>A (147 mg ; 60%) -^M 
10 ^e^lc-S^^pi^/Wj^c/v-AT^ K (SmL) -^M^. 20^r^it#bfcio S^S^ 

■CMitbfc'fb'^^J (870 mg) v'^ ^/^;}>/l/AT 5: K (4 mL 

) mm^M^. o°c-e3o^rHm#bfc„ s^s^i^i^iciTKTk^ipx.^ g^^^^^/v 

15 5:.yv=5.i) x^ffi^b. TIBWM^^-rStlM^b-^i^ (429 mg) ^#fCo 
TLC : Rf 0.40 (r^^^^y : i^^^z ^71^=4 : l)o 

mMm3 rtert-^*"^/!^ ( {2--S>'Ty-4- [ (2, 2 -i^^p? ^/V-^^n t° 

/V) r 5: 7 ] - 5 - y ^ ^ ^/v) ;^7/w^^— h 

IIJfe#ll2-eM3tbfc>fb^i^ (200 mg) (2 mL) 

20 ^*B;^s iXTWb;«7ye7A (61 mg) . 1, 4 -i^Tif t'-^iJ^ p [2. 2. 

2] :^^i^>' (16 mg) *Dj;T>*^ (0.3 mL) ^M:^X. 80°C-e2H#r^, 100°C 

25 --^^eih^- : @^^ac^yV=5 : 2) -Cffi^L. TmmmU^^ir ^^mM^t^m ( 
75mg;^fe^^) ^#fcc 
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TLC : Rf 0.39 i^^-^ly : i^^rc^/i/=2 : iX 

mMWil4: : 5- (T5y;^5^yV-) -4- [ (2, 2-i^?i^/U^u\i°/U) T 

mmmsx-mmi^fcih^<i^ (67mg) ^mtp^^i^i^ (imD 

5 tK^tTT. hV^/l^:^^mm (0.1 mL) ^M^. SO^mmWW:. YV^^V^n 

mk (0.1 mL) -^Mx.. M"eiHf^3t#Lfco ^ ^Km.^-m^m\^ Y )) ^ 
/v^r^mm (0.05 mL) ^M^. mK'^mmuw'L.fr.o w.^^^m-^m^mm\^ 

(45 mg) ^#fCo 
TLC : Rf 0.51 imt^ ^ U ^ : ^ iJ' 7 —71^= 10 : l)o 
HJfe^JS : 8- (2, 2--:;^p{^7^>^t2fcVV) -7-:^^y-5, 6, 7, 
8-7"b7t:Knt:°y^K [4, 5-d] t°y^ i?^^- 2 -;i&/V7}?^ h y /V 



;?7/V4^'i;?-r 5 i5^'y^-/V (31mg;CDI) (Di^^^-^l^ (0.5 mL) m^fcl^ 
ig#!|4-t?^3tbfc:'fb'a'i^ (42 mg) (Dv?:^^i^^ (0.5 mL) ^IK^MTb. 

^?fi-e3o^^Jt#b. GDI (10 mg) ^Mx.^ ^\z.mM.-xvmm. loo'C-e 

: 1) -vmni^. Tmm^m.^^'r^mmi\:,-him (35 mg) ^#fc„ 

TLC : Rf 0.57 (i^'fb^ ^Uly : ;^ ^ / — /W= 10 : l) ; 



15 




104 



wo 2005/085210 



PCT/JP2005/004580 



iH NMR (CDCI3) : 5 0.95 (s, 9 H), 4.07 (s, 2 H), 4.51 (s, 2 H), 5.52 - 5.66 
(m, 1 H), 8.31 (t, J=1.01 Hz, 1 H)o 

mmme i- C (2. 2-t^p(^/V':/atvv) r^y] -6-p<^/vtf^ 

l/u [1, 5 -a] ^i;?:/-5-;=57/V^^:=^by/V 



-:^^7Vyfy-/n [1, 5 -a] f U 5 i^>'^fflV^f^:o 
10 TLC : Rf 0.39 (^^i^^ : mW.^^}^=4. : 1) ; 

iH NMR (CDCI3) : 6 1.08 (s, 9 H), 2.67 (s, 3 H), 3.59 (d, J=5.86 Hz, 2 H), 
6.60 (d, J=2.38 Hz, 1 H), 6.75 ■ 6.90 (m, 1 H), 8.06 (d, J=2.38 Hz, 1 H)„ 

MMM? : 1- (2, 2 -v5p«^y^-7"n tVw) -3-;^-^y-2, 3-v?t 
Kn-lH-t:°9yn [3, 4-d] t:° y 5: v^^^- 6 -;^7/V7K^ h U 



5 
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;X(Dftt? ^ tert- 2 - ( 2 , 2 - ^/V:7" n tW) t: K 9 

TLC : Rf 0.47 (Mih^ '^Ul^ : / — 7^=10 : l) ; 
5 m NMR (CDCI3) : 6 1.05 (s, 9 H), 4.16 (s, 2 H), 9.20 (s, 1 H)o 

^Ji^llS : 3- i4-}fy=^=^V /^P^ h'^-y) -1- (2, 2-i^7«^/V:7" 
ntVV) -iH-t-^y'n [3, 4-d] ^i^y-6-:^^P^:=^hV 

(it^^SA) ^XXJ^2- (4-lf :7 3^::^y /V;^^/!/) -1- (2, 2-v^ 
^^/V:7"i3 tf/l-) -3— ;r=¥y-2, 3 -i^b Kn- 1 H- t:°7y'n [3, 

10 4-d] If y 6 -;?;/V7j?:=^ MJ/v (-fb-a-i^s B) 




T/V=f V^IS^T^ 7 T'Mit Ufc>fli^i^ (60 mg) h 9 t Kn 

(imL) (C^^b. h V y ^ (68 mg) :^^XJ^4-}f 

(48 mg) S^;!)B;tf^:m^ v^^^/v T>/i^;^;/V3j^'=3{^v^ 
15 9— b (2.2M V;VaLl^mm. 118 /z L) ^MTU^ life^#UfCo U. 

dri^>' : i^^rc^/i.=9 : l-*4 : 1) -^rffiMb. TIBi^tM^^i-^=^M'ft;^ 
i^8A (60 mg) ^^-mc^^^^ (6mg) ^#fc:o 
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>fb-^J^ 8 A : 

TLC : Rf 0.63 (^^^l^ : i^M^^^^=4 : 1) ; 

iH NMR (CDCI3) : 8 1.01 (s, 9 H), 4.15 (s, 2 H), 5.48 (s, 2 H), 7.30 ■ 7.41 
(m, 1 H), 7.40 ■ 7.51 (m, 2 H), 7.51 - 7.72 (m, 6 H), 9.07 (s, 1 H)o 
5 -fb-a-^ 8 B : 

TLC : Rf 0.43 (^=¥i^ V : m^^'^/^=2 : l) ; 

iH NMR (CDCI3) : 5 1.00 (s, 9 H), 3.94 (s, 2 H), 5.32 (s, 2 H), 7.16 (d, 
J=8.23 Hz, 2 H), 7.29 - 7.48 (m, 3 H), 7.47 - 7.58 (m, 4 H), 9.13 (s, 1 H)o 

mmms (d --mmms (5) 

^/I'p^iJ'y— /^'^.ffiv^sr 'fb-a-^is (2 A) ^i:XJMt^<i^S (2 
B) ^#fCo 

15 mMmS (1) : 1- (2, 2-v?^^/V:/n tVV) -3- (3-t:°yv?^ 
/V^ -IH-tf^V^'n [3, 4-d] \f]}^i^>-6-:fy/l-:^::^h 

TLC : Rf 0.36 : @^^^^/V=l : l) ; 

iH NMR (CDCla) = 6 1.00 (s, 9 H), 4.14 (s, 2 H), 5.47 (s, 2 H), 7.30 - 7.43 
20 (m, 1 H), 7.79 - 7.92 (m, 1 H), 8.63 (dd, J=4.76, 1.70 Hz, 1 H), 8.78 (d, 
J=1.70 Hz, 1 H), 9.07 (s, 1 H)o 

HJiFdS (2) : 1- (2, 2-v?^^/^:/t3 tVl^) -3- (2-f^^=^/V 
?ih^i^) -IH-f^y'o [3, 4-d] ^i^^^-6-:fyjl^-^^hV 
/V (^t^^8 (2A) ) :jBj;tFl- (2, 2-v^p^^y^7"n tVV) - 3 
25 =3f-y-2-(2-^^^/^^^/V)-2, 3->?t Kn - 1 H- ^ n [ 3 , 

4-d] try 5i;?>'-6-;*7v#^hy/i' Wb-^^iB (2b) ) 
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it^^S (2 A) : 

TLC : Rf 0.67 (^=3?^f->' : i^^o^ ^71^=4 : l) ; 

iH NMR (CDCI3) ' d 1.03 (s, 9 H), 4.15 (s, 2 H), 5.61 (s, 2 H), 7.03 (dd, 
J=5.10, 3.48 Hz, 1 H), 7.20 - 7.25 (m, 1 H), 7.38 (dd, J=5.10, 1.19 Hz, 1 H), 
5 9.04 (s, 1 H)o 

^t^ms (2B) : 

TLC : Rf 0.20 (^=ari^>' : i|^rc^/v=4 : l) ; 

iH NMR (CDCI3) d 0.99 (s, 9 H), 4.03 (s, 2 H), 5.37 (d, J=0.80 Hz, 2 H), 
6.92 (dd, J=5.12, 3.48 Hz, 1 H), 6.96 - 7.04 (m, 1 H), 7.22 (dd, J=5.12, 1.28 
10 Hz, 1 H), 9.06 (s, 1 H)„ 

(3) : 1- (2, 2 -v^7«f^/V:^n tVl/) -3- (2-:7^^/V 
=j:.h^iy) -lH-t°^y't3 [3, 4-d] \i°V ^i^^^-6-:^^l^^=-hV 

TLC : Rf 0.36 i-^^-^l^ : m^^^^^=9 : l) ; 
15 m NMR (CDCI3) : 5 1.00 (s, 9 H), 3.19 (t, J=7.14 Hz, 2 H), 4.12 (s, 2 H), 
4.62 (t, J=7.14 Hz, 2 H), 7.21 - 7.40 (m, 5 H), 9.02 (s, 1 H)o 

^MMS (4) : 1- (2, 2-i^y^f-/\y^u\i'/U) -3- (2--^:j^y^ 

i/mfdf-i/) -iH-fc°^y'P [3, 4-d] try 5: 6 h 

20 TLC : Rf 0.49 (r^^'^^' : i^^3i^/V=4 : l) ; 

m NMR (CDCI3) '• 8 1.01 (s, 9 H), 4.14 (s, 2 H), 4.35 - 4.47 (m, 2 H), 
4.70 ■ 4.84 (m, 2 H), 6.88 - 7.05 (m, 3 H), 7.27 - 7.39 (m, 2 H), 9.08 (s, 1 H)o 
mM0i\ 8 ( 5 ) : 1 - ( 2 , '^/V'^u tVl^) - 3 - [ 2 - (4 

/l/4Ky-/l/) j^h^i/] -iH-fc-^y'n [3, 4-d] t:°y5v^>--6- 
25 h y /l^ 

TLC : Rf 0.33 (^=¥1?*^ : m^^^^^=l : 3) ; 

108 



wo 2005/085210 



PCT/JP2005/004580 



iH NMR (CDCI3) : 6 1.00 (s, 9 H), 2.50 - 2.68 (m, 4 H), 2.88 (t, J=5.76 
Hz, 2 H), 3.66 - 3.83 (m, 4 H), 4.12 (s, 2 H), 4.55 (t, J=5.76 Hz, 2 H), 9.06 
(s, 1 H)o 

: 8- (2, 2-v?7«^/W:/a tVv) -2- (p^^/l^^^) tf^V" 
5 o [1, 5-a] [1, 3, 5] (IH) 

(9 -A) : >^^4 A*&5|5 (MS4A. 2.0 g) ^h/V:^^^^ 

(40 mL) tr^y i;?^ (1.19 mD :iSJ:TJ«i^m (0.69 mL) ^M^. 

10 ^^MW"^. v-ryg^^p^^/V (3.53 mL) , tV^/VT/VT't K (4.77 mL) 
^MX.. 80°C-e5B#re3t#Ufc„ S/^?|ii^#J^^M*T'^k?^m. S^^^^/V 
10 ^XXJI^:^^M^. MS4A^^!&m. g^^^i^^/v-ejft {fj UfCo ^aS^IS^n^ft: 

•^'yJ^.^xi'^Y^'yy^^ (S^^:3i^/V : ^ds-ih^=l : 20-»l : 10) -^WM 

2-ixTy-4, 4--:;?7^^/v- 2— ^^-xyr— h (4.72 g) 

15 X@ (9-B) : X@ (9 -A) "eMit Ufc-fb-a^^ (3.79 g) ^f^ggrn^/U- 
(76 mL) \cWm^. T/V=f:/#IS^T. 5%^>°^i;?!>i.^^ (192 mg) ^ 

> (^p"p^) -tf^^jiib. ^i^^miib^ T^^/v- 2-->'ry-4, 4-v^7« 

^/k^^^^yr— h (3.69 g) %#fCo 
20 X@ (9-C) : T/V=^^#ia^T. X^ (9-B) -^m&^fnW^'^m (1.68 

g) ^-^ t Ka^^>- (20 mL) -74°c-T?7K^'f(ii^-r y^y^^^/v 

ryV5::=^!>A (1.0 M 10.0 mL) ^MTb, -75°C-e 2.5 B#^1 

jt#ufco Si;&?m^i^^-42^^-C't^o< ^hm-mk. y^J^y-zv (i.smD 

4 -i^y ^/V-O-iJ? MJ 7V (1.61 g) ^#fc:o 
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(9-D) : X@ (9-C) -X:M^l^fcit^m (1.42 g) 
(28 mL) {^l^^b. K^v^^-lTKfP^ (0.428 mL) ^Mk.. 1 BjS^U 

M:i^mm'^hv ^j>^x-nm^. mmi^. 4- (2, 2-i^;^^/^:7" 

n tVl^) - 1 H - /V- 5 - T ^ V (530 mg) ^#fcio 

(9-E) :. X@ (9-D) -C^jt bfcfb^J^ (210 mg) ^g^^:^^7V 
(4mL) :iSXXJ^^ly^>' (15 mL) O^l-a^^Mt-^^? tKv^T. ^^/V -< 
10 y^;rv^T'^^K:*— h (180 mg) O^:/-^^^^ (5mL) ^?^^MT 

^m^^^^^^^XJ^^^-f-^^(^fMi'^MmXl^W-\^. ^^/^ ( { [4- (2, 

2--:;5?p{^yv37-n fcW) - 1 H— r^y} 

=f-ir^ M ;^/W-^-^— h (207 mg) ^#fCo 
15 xm ( 9 - F ) : X@ ( 9 - E ) "CMat bfc-fb-^il^ (200 mg) ^ 2N ;d<^'fb 

•^by -^atk^i^ (1.5 mL) \z.mn\^. m^xi^mmw\^tio ^^^-^m 

.hWM. 8- (2, 2--:^y^/v-7"nfcVv) -2-^3^-d^y- 2, 

Kn f^V^n [1, 5-a] [1. 3, 5] VVT^Jl^-A ( 1 H) 
20 (135 mg) ^#fc:o 

Xa ( 9 - G) : Xm. ( 9 - F) -eM5t bfd'fb'a-t) (115 mg) / —/U 

(2mL) TM^h-r h V ^ J>^7i<.mm (0.48 mL) ^Q^fz.^, 

mm.-v-3f7^[:.^^/i^ (0.03 mL) ^^p^. 2o^mmwvtio RjtM-^m^m 

Hbfco #6>ttfcia#:^i;^^ y:7"nfcVV3^-7"/l-l?^mi. 7K (23 mD 
25 Mil^U. 2NW7K^:^ (0.5 mL) ^;!JP^. nhtlfcmit^^M^. ^j^b. 
TIBi^^l^fit^^-rS^M^tl'^tJ (102 mg) ^#fc:o 
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TLC : Rf 0.47 (Mit;^ ^ 1/ V : ^ 7 — 7l^=9 : Do 

MMMIO : 4-^nn-8- (2, 2 ^/^^n hW) -2- (p?^ 
/V^::^-) fc'^yci [1, 5 -a] [1, 3, 5] hVT-Jl^ 

(1.9 g) \^mMmQ'^Wt\^t:.i\:.^m (94.5 mg) i^i^Xy- 
5 N, ]Sr-i^p«^/VT^y ^ (3?®) ^*P;^. 120°C-C 3 ^l^tW^UlTCo H^&iE 

-a^i^ (109 mg) ^#fc:o 

TLC : Rf 0.39 (-^=3rf-^^ : i^mj^^yV=9 : l)o 
10 ^M^Jll : N. 8-lf>^ (2, 2-->^^^/V>^ntf/V) -2- (t^^/V^ 
t-^y^n [1, 5-a] [1, 3, 5] h P Tv^^-- 4 -T 5: ^ 

1 0 -e^at U/cfb-a-^ (98 mg) b ^ t Kn ^ ^ (2 mL) i^l 

MJai^7VT5:i/ (0.056 mL) *3j;t>* (2, 2 ^/l^:7"i3 tVV) 
T5:v (0.047 mL) ^;&n;t. SfeM#bfCo '^l^-m.'^'>^^ii^\^Mx.. 

•9->'=5 : 95^15 : 85^100 : 0) "C^tMU. TW^'&m-^^'r ^WMi\:,-^m 
. (68 mg) ^#/Co 

TLC : Rf 0.39 i-^^^ly : mm=^^^l-=9 : l)o 
20 mM'^\12:N, 8-\f:^ (2, 2 - v?7« ^/Vr/n tVu) -2- (p«^/^;^ 
7V7}sc=i/l-) t°^yn [1, 5-a] [1, 3, 5] 

mMmi 1 Xm^l^tcit^H^ (65 mg) ^it'fk^P^^l/^' (3mL) 431^^ U 
7K^^-F^ m-i^i=inii^S#^ (128 mg) ^;!JPX.. ^^^T^C 1 ^^1. MUX- 
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mm-r^^tizL^y), rmmm^^m-t^mmit^m (esmg) ^n±o 

TLC : Rf 0.33 i^^-f-:^ : @^^3^^/l-=3 : l)o 
5 mmmiS S- (2, 2-i^?^f-/V^r^t:°/l-) -4- E (2, 

/V:7"nt:VV) T^y] f^i/n [1, 5-a] [1, 3, 5] hVTi^l^- 
2 -;^7/V7K^ h y/V 



H^tMl 2-eMatUfci'ft:'a'#J (58mg) .^v?p«^/V;^/V:iJ^=^v'K (1 mL) 
10 iZLmm^^. 1. A--JT-^\f'yifn [2. 2. 2] :^i5^^:/ (18 mg) . 

T^^-'fk:* y '^i^ (30 mg) *3J;t>';*C (0.1 mL) ^Mx.. SO'C'C 4 ^P^it# U 

fco s;S;?m'a'i^^7Ki-;fjpx.. i^^^^^/i^-ettmi^fco ^^ii^TK-^^^^feif-b. 

mtk^^-^ b y mm i^tco mm^-> v 7 a a f 

15 M^b-^il^ (44.4 mg) ^#^Co 

TLC : Rf 0.50 ir^^^l^ : i^^3L^/^=4 : i) ; 

iH NMR (CDCI3) : 8 0.94 (s, 9 H), 1.05 (s, 9 H), 2.61 (s, 2 H), 3.52 (d, 

J=6.59 Hz, 2 H), 6.69 - 6.82 (m, 1 H), 7.91 (s, 1 H)o 

1 4 : 4 - [ ( 2 , 2 - tW) T 5: / ] fc"^ y^n [ 1 , 

20 5-a] [1, 3, 5] h y T 2 h y 



CH3 
.CH3 
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mMM 9 (Dum. ( 9 - G) ^mmm i o ^mmm 1 1 ^mmm i 2 ^mm 

#fco tf::^. mmm9(Di:m o-g) Km^ir:6Jim^m^x. xa 0 
5 -F) xmv^vr^^\:,^m(Di-^t>^i^2-^:t^y-2, s-i^tKnt-^y' 

nCl, 5-a] [1, 3, 5] ( 1 H) -:^>'^fflV^f^lo 

TLC : Rf 0.48 (^=arf->' : i^^3^^/V=2 : l) ; 

iH NMR (CDCI3) : a 1.05 (s, 9 H), 3.53 (d, J=6.59 Hz, 2 H), 6.62 (d, 
J=2.20 Hz, 1 H), 6.76 - 6.93 (m, 1 H), 8.08 (d, J=2.20 Hz, 1 H)o 

10 mMmi5 : 4- [2- {tert-y h^->:fy/l^^=-M -1- (2, 

2 - v^7< ^/l^y tVl^) tK^v'/] — 2 - v-T / - 5 - t;° U 5: 

mmm i ^^jfe^^ii i 2 -^mmm ist mmfDmrn^i^-r r t ici j: o r . t 

15 2, 4-v^i?' nn-S- f y ^ v?>'(Df^t3 «9 i-^^/V- 

;^::r-<>'^7VT ^ ^(7)f^:b Js: tert- 2 - ( 2 , 2 - v't^ ^/V>^n 

TLC : Rf 0.64 ('^=3ri^>' : @^^^^/V=2 : l) ; 
20 iH NMR (CDCI3) : 6 1.00 (s, 9 H), 1.16 - 1.53 (m, 12 H), 2.57 - 3.03 (m, 
1 H), 4.24 - 4.54 (m, 2 H), 4.58 - 4.99 (m, 1 H), 6.18 - 7.12 (m, 1 H), 8.59 (s, 
lH)o 
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MMM 1 6 : 4 — { 2 - (tert--^^ b ^ v':*7l-/K^/V) - 1 - ( 2 , 

2 -i^^ i^/V-yu tVW) — 2 — [ 2 — (4 — ^/VxJn y ^yp) ni^/V] t: 

^Jif?!j 1 5 X-m^ L^r^it^m (189 mg) ^^XJ^4- i2-^uu zj^'^/P) 
5 ^yV/^y^- (186 mg) ^>?^ ^^^/V/Jn^V-^T 5: K (1 mL) \Z.mM\^> 

mm:fyV^J>> (207 mg) ^;!)Bx.. 90t:-^ 14 ^^it#UfCo S/iSM-^^^ leiS^ 

y/W;^; ^JNi^n-^h^^^:^^— (^^f -y- >' : @^^ji^/v=70 : 30-*60 : 40) 

10 x-mmi^. rmmmm^^-r^^mmih^m (230 mg) ^#fco 

TLC : Rf 0.25 (^^•^>' : mM^^/^=6 : 4) ; 

iH NMR (CDCI3) : 6 1.05 (s, 9 H), 1.26 (t, J=7.14 Hz, 3 H), 1.33 (s, 9 H), 
2.43 - 2.59 (m, 4 H), 2.60 - 2.81 (m, 2 H), 3.22 - 3.38 (m, 1 H), 3.45 (d, J=14 
Hz, 1 H), 3.71 (t, J=4.67 Hz, 4 H), 3.73 - 3.86 (m, 1 H), 4.02 (d, J=14 Hz, 1 
15 H), 4.23 - 4.49 (m, 2 H), 8.33 (s, 1 H)o 

MMMl 7 : 1— (2, 2— i;^7^^/V>^t3 tVl') —2— [2- {4:—^/^:^ 
y-/V) o^^/v] — 3 — :^=3?^y- 2, 3 -v^fc Kn— 1 H-t:°^yt3 [3, 
4-d] t:°y 6 — b y/l^ 4 — ;^ 

h 



20 




^JSM 1 6 bfd-fb-a-i^ (203 mg) ^^y-^u tVVT 5: (2 mL) 

{C?^j|?b. p - h v'/l-^ 1 zK?P^ (157 mg) ^^IP;t. 90'C-e3.5^^it#L 
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:/nt:VVT^^^ (ImL) -ei5fe#-m> TfBWM^^-T^^M'fb^i^ 

(169 mg) ^#fc:o 
TLC : Rf 0.15 : i^^Ji^7V=l : l) ; 

5 m NMR (DMSO-ds) : S 0.90 (s, 9 H), 2.28 (s, 3 H), 2.95 - 3.77 (m, 8 H), 
3.87 - 4.05 (m, 2 H), 4.08 (s, 2 H), 4.32 - 4.50 (m, 2 H), 7.11 (d, J=7.68 Hz, 
2 H), 7.46 (d, J=8.05 Hz, 2 H), 9.25 (s, 1 H), 9.58 (s, 1 H)o 

mmm is ( i ) is (2) 

10 ^#fc„ y^*5. HJiMl 6 l3:5ti^-t-§X@l3:*5VNT. 4- (2-i5^nnai^ 

^JfeM 18 (1) :1- (2, 2->?p« ^/V:7"a -2- (4-^h=3r 

i/'^^x-j;?/!^) -3-:^^V— 2, 3 --^^t Ki3— 1 H— f^yn [3, 4 — 

15 TLC : Rf 0.51 (-^^-^'^ : i^^:i^9^/V=l : l) ; 

iH NMR (CDCls) : 8 0.97 (s, 9 H), 3.76 (s, 3 H), 3.91 (s, 2 H), 5.21 (s, 2 
H), 6.81 (d, J=8.70 Hz, 2 H), 7.04 (d, J=8.70 Hz, 2 H), 9.09 (s, 1 H)o 

MMmiS (2) : [6— v^ry-l- (2, 2->?^^/V7"nt:Vv) -3 
-:t^y-l, 3-v?fc Kn-2H-t:°7y'n [3, 4-d] t'U^v^V- 
20 2— Y/W] 

TLC : Rf 0.43 (:^-ft:^ ^ l/^^ : p< ^ y — : ®^^=20 : 2 : l) ; 

iH NMR (CDCI3) • 5 0.98 (s, 9 H), 3.94 (s, 2 H), 4.82 (s, 2 H), 7.98 (s, 1 

H), 9.09 (s, 1 H)o 

1 9 : 1 - ( 2 , 2 - v=y ^/V7"n tW) - 3 h 1 H- If 

25 ^ y n [ 3 , 4 - d ] t:° U 5: i;^^^'- 6 b JJ /V 
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5 TLC : Rf 0.69 : i^^:ii^7V=4 : l) ; 

iH NMR (CDCI3) : 6 1.00 (s, 9 H), 1.50 (t, J=7.10 Hz, 2 H), 4.12 (s, 2 H), 
4.47 (q, J=7.10 Hz, 2 H), 9.04 (s, 1 H)o 

mMm2 0 : 5-:/n^— 4- [1- (2, 2 ^/V^^n tVl^) t 

] - 2 - 1° y 5: i;?>';^7 7V7]f h y 

10 1 3 -^mmm 17 1 mmfDmrn^H-r :LtKx^x. tib 

2, — 5— a a 7« ^/V-) t° y 5; i;?:/(Dftt5 {cl 5 — 

- 2 , 4 - v'i^ a n t° y 5: i;?>'^^V\ ^;t-^>'^/VT 5 ^/(Df^t? !9 tert 

-y^/w 2- (2, 2— tvv) fc K^i^>':5^//v#^v'^— h 

15 '^fflV^fCo 

TLC : Rf 0.57 : g^^:i^^/W=2 : l) ; 

iH NMR CDMSO-de) : 8 0.94 (s, 9 H), 3.68 (s, 2 H), 5.07 (s, 2 H), 8.45 (s, 
lH)o 

MMm 2 1 : 1 - ( 2 , ^/l^^u tVv) -3- {4- [ (4-^^ 

20 /V- 1 -b:°^7v^:=^/V) p< 5^/1^] :7ai^/V} -lH-t°y^K [4, 5-e] 
[1. 3, 4] :t^^'^'r-:^iy-7-:^/\y^=^hV/^ 
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I^JS^J2 O-^MitUfcfb-^tJ (50 mg) *5j;rJ?4- [ (4-p«^/V-l- 
tf^9i?=7l.) ^^/V] 2mM^ (135 mg) ^v^7«^/V3j^/l^AT 

5: K (1.8 mL) l^mMl^. m;3^^/^T5>' (184m L) ^ l-tKndr>y 
5 - 7 -Tif T /I^ (HOAt. 60 mg) :i3 1 -rc^/V- 3 - ( 3 
-Z^?i^7l^T^y^r2}i'/]^) ^ (84 mg) ^;tlP;^. 40^^ 

10:1) -e**MU $ b(3:i>^»JBi5^ ti-^ h^9:7^— im\^?^^^>' : ?^ i^ 

y^ju=9:i) xmm\^. rmmmm^m-r^nm^t-^m (7mg) ^m^o 

TLC : Rf 0.37 (mt?^ ^Ul^: ^ J ^;v=\q : i) ; 
iH NMR (CDCls) "• 6 1.05 (s, 9 H), 2.30 (s, 3 H), 2.34 - 2.73 (m, 8 H), 
15 3.46 (s, 2 H), 3.54 (s, 2 H), 7.37 (d, J=8.42 Hz, 2 H), 7.51 (s, 1 H), 7.67 (d, 
J=8.42 Hz, 2 H)o 

^jfe^j2 1 (D— IIM21 (2) 

4- C (4-p(^/V- 1 -f^Vi^^/V) 2|g^m(D 

20 -t^hxc^^i-x^ ^-r(Dit^m^nf^o 
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mmm2 1 (D : l- (2, 2-v^^^/V:/afc:VV) -3- {4- [1- 

[4, 5-e] [1, 3, 4] ^^i^-':;?Tv?>'- 7-;^7/VxH= MJ/V 
TLC : Rf 0.51 (Mih:^ '^U^ : — /V=10 : 1) ; 

5 iH NMR (CDCI3) : 6 1.04 (s, 9 H), 1.71 - 1.96 (m, 4 H), 1.98 - 2.23 (m, 2 
H), 2.46 - 2.59 (m, 1 H), 2.62 (t, J=5.58 Hz, 2 H), 3.00 ■ 3.20 (m, 2 H), 3.37 
(s, 3 H), 3.45 (s, 2 H), 3.55 (t, J=5.58 Hz, 2 H), 7.27 (d, J=8.30 Hz, 2 H), 
7.50 (s, 1 H), 7.66 (d, J=8.30 Hz, 2 H)o 

1 (2) : 1- (2, 2-i^y^^JU^V2t:°/U) - 3 — tf c:^/^— 1 H 
10 -t°!J5KC4, 5-e3 [1, 3, 4 ] :^=3{^1^v?T 7 -:>&/V73^^:=: b 

TLC : Rf 0.54 (^=ar1^>' : @^^:3^^/V=4 : l) ; 

m NMR (CDCls) : 5 0.99 (s, 9 H), 3.38 (s, 2 H), 5.61 (dd, J=9.60, 2.10 
Hz, 1 H), 5.88 (dd, J=17.40, 2.10 Hz, 1 H), 5.97 (dd, J=17.40, 9.60 Hz, 1 H), 
15 7.47 (s, 1 H)o 

MMm2 2 : 2-^cii3-N- (2, 2 -i^^ tVv) -5 - { [ (4 

. (4 b ^-y^i^^:^/^) T^:y (137 mg) h ^ t: Kn :7 ^ ^ (3 mL) 
tci^^PU tK^^T^ v;'-ry:/ntVv^^/VT^>' (192// D ^;t)Bx.fc=^. II 
20 mm 1 -CMat X^fcih^m (243 mg) O V" h 7 t K n :7 9 (2 mL) 

MTb. ^?a-T?30 5>s 50°C-e2.5H#^. 60°C-tr4 9#rBm#UfCo Si^S?^^ 
m^m^ (4-^ h^->^:yi^/^) T^^ (137 mg) *3 j;!;?-:^-^ V :/t3 fcW 
=r^^/}^T^:^ (192 /iL) ^;tiP;t^ 65°C-t? 9 ^^1it#bfco K^&M-^i^^l^ 
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•vmmv. rmm&u^^-r^mmit-^^ (300 mg) ^ntco 

TLG : Rf 0.29 i^^^'^ : mM=^^^^=2 : l) ; 

iH NMR (CDCI3) : 6 0.96 (s, 9 H), 3.31 (d, J=5.85 Hz, 2 H), 3.64 - 3.72 
(m, , 4 H), 3.80 (s, 3 H), 6.87 (d, J=8.70 Hz, 2 H), 7.18 (d, J=8.70 Hz, 2 H), 
5 7.69 (s, 1 H), 7.73 - 7.89 (m, 1 H)o 

^WJ2 3 : 4- [ (2. 2-e;^p«^yV:7*'n tiVV-) T^/] -5- { [ (4 
- ^ h ^iy^l^i^M T 5 y ] 7« ^/l^} - 2 - f y ^ /V;t?:=: MJ /V 

T. ^ji#!i3^i^it(^^mci#-riitcij;oT. TiB#>mi:^^-r5^M{k 
10 ^m^^tio 

TLC : Rf 0.29 {^^^^ : @^^3^^/l^=2 : 1) ; 

iH NMR (CDCla) : 5 0.96 (s, 9 H), 3.31 (d, J=6.04 Hz, 2 H), 3.68 (s, 2 H), 
3.74 (s, 2 H), 3.81 (s, 3 H), 6.87 (d, J=8.70 Hz, 2 H), 7.15 (d, J=8.70 Hz, 2 
H), 7.85 (s, 1 H), 7.90 ■ 8.08 (m, 1 H)o 
15 mMWf\24: 9- (2, 2 -i^^ ^/V:7"n tVV) -6— i4—?ih^i^^>' 
i^jV) -7 -:^^y-6, 7, 8, 9 — V" h^t Kn- 5H-t°y 5: K [4, 
5-e] [1, 4] i;?T-^fc''i/-2->57/V3}?^hy/V 



mmm 2 3 xm^vtc^t-^m (34 mg) ^^h7tKn:7'7>' (0.5 mD 

aPT-fe^/Vi^ny K (12 mg) (^'X h^fc Kn:7'7>' (0.5 mL) ^l^^;l]n 
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X. ^ta-eiB#rNm#bfco Kj^M^m\^^m:fy t7 (28 mg) . h-^^i^ 

;^7yiJ7A (33 mg) ^^X:^^J?^'f-j\>'^;VJ^T ^ K (0.2 mL) SriPx.T. 55°C 

5 h y l^libfco M^v-y ;^^<>*/v;^79 AiJ^ a-r bi7'9:7 

(19 mg) Sr#fCo 
TLC : Rf 0.53 (-^^^i^^' : @^^3i^/W=i : 3) ; 

iH NMR (CDCI3) : 6 1.02 (s, 9 H), 3.68 (s, 2 H), 3.79 (s, 3 H), 4.35 (s, 2 
10 H), 4.47 (s, 2 H), 4.61 (s, 2 H), 6.81 (d, J=8.70 Hz, 2 H), 7.12 (d, J=8.70 Hz, 
2 H), 7.54 (s, 1 H)o 

^MM2 5 : 8- (2, 2-v'p<^/V:7'at:°/U) -6- (4-p<h^i/^>- 
i;^/!^) -7-:^-=¥y-5, 6, 7, 8 — x h ^ t Kn tf y 5: K [4 , 5-d] 



7^ h^t Kn:7^i^ (0.5 mL) fci h y rc^/i^x 5 >- (42 L) ^M±.fz.^lk. 
TmT. hy^:^^'>' (10 mg) (D7"h7fcFin:77^ (0.3 mL) 
TUfCo S^S^^(C^iffeM2 S-T^^atUfc-fb-a'^ (34 mg) Ov^h^tKn 

^^^^ (0.4 mL) mm^mTi^. M-eiatra^t^bfco si^icm^ifef^ b y 

20 ci^^/kT5:^^ (42AfL) *3j;t)«f y (8 mg) SrilP;tT^ ^tUT? 5 5> 

sort' 30 r^^Psi. 70'c-e 21 mw\mw bfco ^/^i^^s-a-^^Sr^^a^-e^c^cJ^^^. 
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mmi\:,^m (20 mg) ^ntco 

TLC : Rf 0.34 (^^i^^- : mM=^^^l^=2 : l) ; 

iH NMR (CDCI3) : S 0.94 (s, 9 H), 3.81 (s, 3 H), 4.14 (s, 2 H), 4.25 (s, 2 
5 H), 4.43 - 4.80 (m, 2 H), 6.79 - 6.94 (m, 2 H), 7.20 - 7.27 (m, 2 H), 8.19 (s, 1 
H)o 

6 : N- [ (5Z) -4-i^nn-5H-l, 2, 3-v?^T>^— 
ry7=>] -2- (2, 2 -v^p^^/^TT^n/J^^v-) T=^])>' 
[2- (2, 2-v'p«^/^:7"n:!K^i>') T^:^ (529 mg) Sriit 

10 'fkT^^l/:-' (20 mL) i^l^Ml^^ ^?a-e4, 5— i^^nn— 1, 2, 3-S? 
^ry— /V- 1 — r !^ A ^ n y K (679 mg. Chem Ber., 118, 1632-1643 

(i985)iB«^t:^i^) ^;tjpx.. mux'—mmwvf^o RftM^mi^:^isx-c^m 
mir^immit^m (sesmg) sr#fco 

TLC : Rf 0.74 : @^^3^^/V=4 : Do 

.mMM27:4- (2, 2->?7<5^/V:/n>j<=3ri>') -1, S-^^-y^T^ 



llJfel^fl 2 6 -r^at l^fc^t^m (199 mg) - p« ^/V^/VjK y (2 mL) 
fci^^L. -^-Ti^nt^rn-::/ (ft^ I50t:. 90W) XH^mmWl^fCo RJt^ 
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^cc^/W=l : 20) Xmm^. § ^K^'Smmi^ h ^9-^4— (--^i?-^ : 
@^^cn^7V=l : 9) -eWMU. TfBi^ttfit^W-ra^S'fb^f^ (24.8 mg) 
5 ^#fCo 

TLC : Rf 0.42 (--=¥i^>' : i^^3^^/V=9 : 1) ; 

m NMR (CDCI3) : 5 1.14 (s, 9 H), 3.88 (s, 2 H), 7.00 (dd, J=7.32, 1.65 
Hz, 1 H), 7.46 - 7.56 (m, 2 H)o 
^jfe#!l2 8 (1) — »M2 8 (4) 

t3Ct7<^/lx) ^ v^^'CD'ft*??) Iil5, 7 -v^iJ^a cr t'^y'a [1, 5- a] 
try ^i;?^^/cf*2, 4-i^i5'nnb:''!J K [2, 3 - d] tf y ^ i^^^ffiV\ 

15 .^V^fCo 

mmm28 CD : 7- [ U-;^ V^^y-O^i^/l-) -r^y] t-^^n [1, 
5 -a] t:°y ^v?i/-5-;^7V'3}?^ h y/V 
TLC : Rf 0.38 (-^^"^'^ : mM^^/^=2 : l) ; 

iH NMR (CDCI3) : 6 3.82 (s, 3 H), 4.57 (d, J=5.6'7 Hz, 2 H), 6.25 (s, 1 H), 
20 6.66 (d, J=2.20 Hz, 1 H), 6.86 - 6.97 (m, 1 H), 6.92 (d, J=8.78 Hz, 2 H), 
7.28 (d, J=8.78 Hz, 2 H), 8.09 (d, J=2.20 Hz, 1 H)o 

mMm2 8 (2) : 7- [ (4-7< h=3riX-<^v^/V) T^y] -2-y^/W 
tf^y'n [1, 5 -a] t-y 5-i^>'-5-;;&/v^=i h y/v 
TLC : Rf 0.43 : Wf^3:-^jU=2 : l) ; 
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iH NMR (CDCI3) ' d 2.49 (s, 3 H), 3.83 (s, 3 H), 4.55 (d, J=5.68 Hz, 2 H), 
6.19 (s, 1 H), 6.44 (s, 1 H), 6.77 - 6.87 (m, 1 H), 6.93 (d, J=8.60 Hz, 2 H), 
7.29 (d, J=8.60 Hz, 2 H)„ 

8 (3) : 7— [ (2, 2 ^/l^rT^a tVW) T^/l 
5 [1, 5 -a] ^Z^>-- 5-:^/^:m:=^hV 

TLC : Rf 0.44 V : i^^^^/V=3 : 1) ; 

iH NMR (CDCI3) : 6 1.09 (s, 9 H), 3.22 (d, J=6.59 Hz, 2 H), 6.26 (s, 1 H), 
6.66 (d, J=2.38 Hz, 1 H), 6.64 - 6.78 (m, 1 H), 8.10 (d, J=2.38 Hz, 1 H)o 
^»!|2 8(4) :4-[(2, 2 ^/I^l/n fcW) 7" ^ y ] t:° y K C 2 , 

10 3-d] \^]) ^-:^>-2-:ii^v:^=-hV /I- 

TLC : Rf 0.49 (^^-^^ : mW^'^/l^=l : 4) ; 

iH NMR (CDCI3) : 8 1.06 (s, 9 H), 3.60 (d, J=6.22 Hz, 2 H), 5.99 - 6.23 
(m, 1 H), 7.56 (dd, J=8.32, 4.30 Hz, 1 H), 8.16 (dd, J=8.42, 1.83 Hz, 1 H), 
9.16 (dd, J=4.39, 1.83 Hz, 1 H)^ 

15 mMm2 9 : 1- (2, 2-i;?;^^/V>^C3 tVV) -3- [ (4-^ b^SriX-^ 
l^i^M :^^->'l -IH-fc'^y'n [3, 4-d] }^]) ^i:^:^- 6 




mmm 7 -^mm x^tc^t^m do mg) ^i:?^ ^/vjr>/v^T 5: k (0.2 mD 

^m^p-;^ h^-y^^i^/l^^viV K(6.8ing) (Dv'p^^yv^/Vi^r 5: K(0.2 
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*5j;tj« IN ^ X. tert- 7^5^/1/ pi=f-/U rcw-^/ix-rrJ^tB U/^Co 

=9:1) xmrni^. rmm^m^^-r^mm^\^^m (i4mg) ^m^o 

5 TLC : Rf 0.52 (^^-f-ly : W?m^^/>=4 : l) ; 

iH NMR (CDCls) : 5 1.01 (s, 9 H), 3.83 (s, 3 H), 4.14 (s, 2 H), 5.37 (s, 2 
H), 6.93 (d, J=8.60 Hz, 2 H), 7.44 (d, J=8.60 Hz, 2 H), 9.02 (s, 1 H)o 

mMMSO : 2- C6-->Ty-l- (2, 2 - v'^ ^/V:7^C2 t:Vk) -3- 
:^^y-l, 3-v^t Kn-2H-t°^y'n [3, 4-d3 lfy^i^>^-2 

10 — r/v] -N- [2- (i^^^/vT^y) ^^/w] T-fei?'^: k 




l^m^JlB (2) XmiB:\^fcit^m (58 mg) ^3j;t>'N, N-v^p«^/V- 
1 , 2 - >'i^T 5 (21 mg) ^/I^/Jn/I-J^T ^ K (1 mL) KmM 

1 - 1 Kn h y r y'— (noBt. 30 mg) . 1 3 

15 - ( 3 - ^/VT ^ / fcVP) ;^7V#'v?-r 5: VMmm (46 mg) ^;!]P;t^ 

rn-^^W>e?5fe#^. TIB#>'I4<it%^-t-S^a{b-^i^ (41.9mg) ^# 

20 fCo 

TLC : Rf 0.50 (Mity< : :^ d' J —JiV : @^^=10 : 2 : l) ; 
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iH NMR (CDCI3) : 8 0.98 (s, 9 H), 2.16 (s, 6 H), 2.31 - 2.44 (m, 2 H), 
3.23 ■ 3.30 (m, 2 H), 4.01 (s, 2 H), 4.68 (s, 2 H), 6.32 - 6.48 (m, 1 H), 9.08 (s, 
lH)o 

mmwi 3 0 ( 1 ) --mmm so (?) 

mmmso (d . : -r y^^t^i^vi/ [6--=yry-i- (2, 2-^:^;^^/^ 

yx:i\i'M -3-:^^y-l , 3— Kn-2H-l::°7y't2 [3, 4 — d] 
10 \fV^i^>'-2—(/l^lT'^i^—h 

TLC : Rf 0.50 (-^^^j^i?" V : @^M^^/^=6 : 4) ; 

iH NMR (CDCI3) : S 0.98 (s, 9 H), 1,22 (d, J=6.22 Hz, 6 H), 3.76 - 3.94 
(m, 2 H), 4.65 - 4.82 (m, 2 H), 4.91 - 5.12 (m, 1 H), 8.90 - 9.33 (m, 1 jH)o 
mmmSO (2) :tert-:/^yV [6->^Ty- 1 - (2, 2-^^^^/V>^ 



15 ntVV) — 3-;^^y-l, 3 — v^t Kn- 2H— t;°^yn [3, 4 — d] 
TLC : Rf 0.37 : g^M^^/V=7 : 3) ; 

iH NMR (CDCla) : 6 0.99 Cs, 9 H), 1.40 (s, 9 H), 3.87 (s, 2 H), 4.65 (s, 2 
H), 9.07 (s, 1 H)o 

20 UttMSO (3) :=^'^JV lQ-%^T / -1- (2, 2 ^/V^ZT^a f 
/V) -3-;r^y-l, 8--^t Kn- 2H-fc:°^yn [3, 4-dl t"!; 

TLC : Rf 0.20 : g^^J^'9^7V=7 : 3) ; 

iH NMR (CDCI3) 8 0.98 Cs, 9 H), 1.25 (t, J=7.14 Hz, 3 H), 3.89 (s, 2 H), 
25 4.19 (q, J=7.14 Hz, 2 H), 4.75 (s, 2 H), 9.08 (s, 1 H)o 
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mmmso (4) : 2- [6-->T7-1- (2, 2-i;5^^/V-7'ct:VV) 
-3-;^=^y-l, 3 -v^t Kn- 2H-t°7:/n [3, 4-d] fU^^ 
>'-2— r/V] -N- [5- ii^y^^/VT^ y) T-feiJ'^lK 
TLC : Rf 0.50 (it'ftiP^ ^ 1^ V : 7« 7 — /V- : 1^^=10 : 2 : 1) ; 
5 iH NMR (CDCI3) : 6 0.99 (s, 9 H), 1.23 - 1.38 (m, 2 H), 1.38 - 1.57 (m, 4 
H), 2.20 (s, 6 H), 2.21 - 2.28 (m, 2 H), 3.12 - 3.29 (m, 2 H), 4.05 (s, 2 H), 
4.69 (s, 2 H), 6.55 - 6.69 (m, 1 H), 9.08 (s, 1 H)o 

MMMSO (5) : 2- [6-->'Ty-l- (2, 2 -i^7 ^/V:/n tVl/) 
-3-:^^y-l, 3-i;?t Kn-2H-t°^y'n [3, 4-d] tfJJ ^ 

10 >'-2— f/V] -N- [4- (-:^;^^/VT^y) T-fe<5^5 K 

TLC : Rf 0.50 (m^P^ ^ : ^ 1^ J —/V : @^^=10 : 2 : l) ; 
iH NMR (CDCI3) : 6 0.99 (s, 9 H), 1.48 - 1.62 (m, 4 H), 2.26 (s, 6 H), 
2.27 - 2.34 (m, 2 H), 3.13 - 3.29 (m, 2 H), 4.03 (s, 2 H), 4.66 (s, 2 H), 8.06 - 
8.20 (m, 1 H), 9.06 (s, 1 H)o 

15 MMM3 0 (6) : 2- [a-v'Ty-l- (2, 2-v'7<^/V7"n tiVV-) 
-3-;^-=3fy-l, 3 -v^fc Kn- 2H-t°7>^n [3, 4-d] If y ^ 
V-2-^7V] -N- [3- (i^p«^/WT5y) -^^ntf/V] T-fe^^K 
TLC : Rf 0.50 (mt?^ ^ : ^ J : @^^=10 : 2 : l) 
iH NMR (CDCI3) : 6 0.99 (s, 9 H), 1.49 - 1.77 (m, 2 H), 2.13 (s, 6 H), 

20 2.30 - 2.50 (m, 2 H), 3.27 - 3.37 (m, 2 H), 4.01 (s, 2 H), 4.66 (s, 2 H), 7.85 - 
8.08 (m, 1 H), 9.07 (s, 1 H)o 

IIMM30 (7) : 2- [e-v-ry-i- (2, 2-i^7<^/i^:7"o tvi--) 

-3-:^:¥y-l, S-i^^t Kti-2H-t°7yn [3, 4-d] ^ -i^ 
^^-2 — f/V] -N— {4.—:7 ;V:^x3.y T-^-^ % K 
25 TLC : Rf 0.20 iMAY.:^ : @^^3^^/l'=l : l) ; 

iH NMR (CDCI3) : S 0.99 (s, 9H), 4.02 (s, 2H), 4.90 (s, 2H), 7.10-7.20 (m, 
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2H), 7.48-7.58 (m, 2H), 9.23 (s, IH), 10.41 (s, lH)o 

mMMB 1 : 4- C (2-T5:y^5=-/V) (2, 2-i;?p<^/V^n 

fcVV) T ^ 7 ] - 2 - (t^ ^/V^:^) - 5 - y ^ v?>';^7/VsK^iX^— h 4 

2- - 5-\i°]) ^i^^^:^J^^^i^9—h^m^^. 

/VT^^-Of^ibl^ (dtert-y^/V {2- [ (2, 2 tW) 

TLC : Ef 0.46 (@^^^^/^ : 7< 7 — /V=9 : l) ; 

iH NMR (CDCI3) ' 6 0.98 (s, 9H), 1.33 (t, J = 6.9 Hz, 3H), 2.35 (s, 3H), 
2.58 (s, 3H), 2.70-2.80 (m, 2H), 3.31-3.46 (m, 2H), 4.12-4.25 (m, 2H), 4.32 
(q, J = 6.9 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H), 
15 8.41-8.59 (m, 2H), 8.64 (s, IH), 9.10-9.30 (m, lH)o 

ll»i|3 2 : 4- C (2-T^y:3^^/V) (2, 2 -i^^^ ^/l^Zfri T 
5 7] -2- (pt^/l^^:^) -5-t:°y 5-:^i/;?7/V'7i?=3fv'7— h 4-7^ 

^Ji^jS l-e^jtbfc'fti'a-i^ (226 mg) (4mL) \zmU\^. 

20 IN^K^-fb-^b y !>A7K^^ (1.2 mL) *5 J; tJ^oc >57 y (1 mL) ^ilP;t, 

8o°c-t? 3 B#PHm# u/co SfS^B-^^^mii^. ttfefLfcas^^iS' 7 -/^-e 

TIBi^mit^^-rS^M^b^i^ (282 mg) Sr^fdo 
TLC : Rf 0.20 (g^^cn^/V : :^ ^ / : i^^=8 : 1 : l) ; 
iH NMR (DMSO-de) : 5 0.84 (s, 9H), 2.28 (s, 3H), 2.40 (s, 3H), 2.62-2.74 
25 (m, 2H), 3.20-3.50 (m, 4H), 7.10 (d, J = 8.1 Hz, 2H), 7.46 (d, J = 8.1 Hz, 
2H), 8.29 (s, lH)o 
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mmW^lS 3 : 9- (2, 2-i:?7^^7V:/n fcVl-) - 2- (^^/V^:^) -6, 
7, 8, 9-X h^fc Kn-5H-b°y $ K [4, 5-e] [1, 4]v^T 

^JiM 3 2 T*M5tbfci'ffc-^i^ (275 mg)' *5 J:U? 1 - 1 Kn dj^Sz-O-y h y 
5 ry'— /V- (88.8 mg) ^e^^9^/^7}^7^AT^ K (7mL) (C^^fU. 7K?^Ts 
1 3 - ( 3 - ^/VT ^ y :7"n tVP) ;^;/V7j^^v?-f ^ Klt^:^: (116 

mg) ^Mx.. mi^-^-v^uvm^h. -mmwi^f^o H^&m^^m^^^ 

:7^— mmP^^J^ : -^^f->'=l : 2->l : 1) -CltMb. TtB^l^tM^^i- 

^TO'fb^^ (94 mg) ^#fCo 

TLC : Rf 0.28 (i^^rn^/v : ^dei^>'=l : l) ; 

iH NMR (CDCI3) : 5 0.99 (s, 9 H), 2.51 (s, 3 H), 3.38 (s, 2 H), 3.58 - 3.71 
15 (m, 4 H), 5.75 - 5.83 (m, 1 H), 8.82 - 8.84 (m, J=0.73 Hz, 1 H)o 

HJfe^JS 4 : 9- (2, 2-i^^^7V:/ntVW) -5-::^-=3^y-6, 7, 8, 
9-7" h^t Ft2-5H-t°y 5: K [4, 5-e] [1, Al ^JT'^^l^- 



O 




20 mMm 1 2 -^mmm 1 3 wm(owm^¥ft^ h\z.^^. na^ttfe^w 
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TLC : Rf 0.60 i-^^-^:^ : mm^^7V=l : 2) ; 

iH NMR (CDCla) : 8 1.00 (s, 9 H), 3.41 (s, 2 H), 3.66 - 3.73 (m, 4 H), 
6.05 - 6.14 (m, 1 H), 8.98 ■ 9.00 (m, 1 H)o 

mmm3 5:=r^^/V 7-i^nn-5-p<f^/W5:^y Cl, 2-a]t:°y 

4 - jJ^ n 13 - 6 2 - tf y ^ v?:/T 5 >- (2.87 g) Srx b 7 fc K 

n:77>' (50 mL) K^Ml^. ^'f'fV Z--fxx^—l—'^^yfxi/^JT 
— h (2.51 mL) .^iP^. ^S.^^3B#rBl. 6 B#ft1M^5fL bf^io SJ^i^^M-^^ltilg^^ 

-y-:x=l : l-»2 : l->3 : l) -^W^bfCo #b;^^fc'^b#i^^@^m^^/^'*5 J;t)« 
-.^f->'(Z)^l^^^KT-?5fei^U. TIHi^ffiflt^^i-^^M'fb^i^ (1.65 g) ^ 

15 TLC : Rf 0.29 (@^^^9^/V : ^=3ri^^^=2 : l) ; 

iH NMR (CDCI3) : 6 1.44 (t, J=7.14 Hz, 3 H), 2.68 (s, 3 H), 4.47 (t, 
J=7.14 Hz, 2 H), 6.83 (s, 1 H), 8.06 (s, 1 H)o 

^Jfe^llSa : 7- [ (2, 2-v^7<^/P-:7'n tVV) T%J^ 

^^v^ [1, 2.-^'\ %^Jiy-2.-io?vi;^^%/^-^Y :^^y^^7A^g 
^mmt^^^ntL. f^^. WMi ^^+^s-r5x@^;l*DV^-c. 2, 4->? 

TLC : Rf 0.07 ^ : 7< 7 — /V=9 : l) ; 

25 iH NMR (CD3OD) : 6 0.88 - 1.00 (m, 9 H), 2.50 (s, 3 H), 3.16 - 3.29 (m, 
2 H), 6.23 - 6.30 (m, 1 H), 7.59 - 7.67 (m, 1 H)o 
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^»!J3 7 : 7- [ (2, 2-v^7f^/V>^i3t:VV) T^y] -5-7<^/W 
^ [ 1 , 2 - a ] JJ 5: i^^l^- 2 -:^/V'7j^^=¥f- ^ H 

^JiM3 e-CMatUfcfb-a-i^ (297 mg) Sri^T^^/V^^^c/VAr^: K (ImL) 
\^mm\^. TkJ^Ts 1 -fc Kndf^v-^V:/ h y 7l> (157 mg) *5J:tJ«l 

5 -a^f-JV- 3 - ( 3 - ^/VT ^y-^^n tl/V-mi^^ 5 Kit^l^ (210 

l^^=.r-M (10 mL) bf^ej<it#^> @im^^/^:j3J;T>*7K^5tlPx.. 

(83 mg) ^#fCo 
TLC : Rf 0.36 {M-ih^ ^ : p« / — /V=9 : l) ; 
iH NMR (CDCls) : S 0.98 (s, 9 H), 2.48 (s, 3 H), 3.a4 - 3.44 (m, 2 H), 
4.76 - 4.93 (m, 1 H), 5.41 - 5.55 (m, 1 H), 5.99 - 6.02 (m, 1 H), 7.21 - 7.38 
15 (m, 1 H), 7.76 (s, 1 H)o 

mmms i- c (2, 2-v?p«^/v:7'nfcvv) r^/: -5-p«^7W 

^iJ^:/ [1, 2-a] }fV^-J>-2--^;v^=-V])r\' 



mmm 7 -^M'm.x^tLit^m (68 mg) ^i^^fb^^i^ (smD \z.m-m\^. 

20 7'K^^T^ t:°y>^^ (63/1 L) *5j;t;«hy :7/V':^n@^^^7ki^ (74At L) 
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J; -vwmm^^^-^^WMWL^m (52.6 mg) ^#fco 

5 TLC : Rf 0.42 (--^rf-^ : mM^^/^=l : 2) ; 

m NMR (CDCI3) : 5 0.97 (s, 9 H), 2.49 (d, J=0.91 Hz, 3 H), 3.27 ■ 3.47 
(m, 2 H), 4.80 - 5.14 (m, 1 H), 6.03 - 6.11 (m, 1 H), 7.59 (s, 1 H)o 

mMM 3 9:^ ^/l^ y-4- (2, 2-v?7« tVl^) - 1 

H— t'n— yi^— 2 -:fy/i^:^^iy^— h 

Y (1.61 g) ^ilTKT^ h ^ t Ki=^:7^:/ (20 mL) J^^^^b. -iQ°<Z\z.nW^. 

y^^^^TjU^^^J^ (I.OIM h/l-^>^^?^. 9.42 mL) ^t^o 

<?9MTU -70'C-e2^^Jt##. -34'C*-e#MUJ^=e:e>s^ 1.5^^m^^|5U 

fco RftM^m^?^^ y—^l- (0.77 mL) ^^JPx.fc^. INig^^JBx.. 

^:xi5r>.- ij/l^ (1.58 g) ^#fCo 

(1.58 g) (50 mL) tc^^^L. ^jS.-ev^p< f^/V r5:y-^n-:h 

20 — h (2.62 g) *3j;-a«@^^"^ "^/A (1.17 g) (DtK (10 mL) 

^;!)Px.. mu-v—m.mwvfco Rmm-^m^mm^i^. mm^^/^:^xx:^7K^ 
mykmrn-f-hv^j^^x^m^. ^mv. { e dz) -2 

-5/ry-4, 4-v?p«^/V- 1 -^>-7^^^- 1 — f/V] -^Vii — 
25 b (2.09g) ^#^Co v?^5^/V- { C (IZ) -2-v'Ty-4, 4-v^^ 
^/V- 1 -^i^T":/- 1 -^/V] T^y} h (2.08 g) ^^iJ^y — 
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/V (50 mL) \Z.mMl^. ^h}) ^J>^?^ h^iXK (28% 7« ^y—^^m^. 916 mg) 

:7^- (@^^^^/V : ^dei^>'=l : 4) -Cffi^b. TIBi^ttfi^^-r^^M 
'ftl-a-i^ (518 mg) ^#fCo 

TLC : Rf 0.47 (@|^ci^^/V : ^dri^^/=i ; 2) ; 

iH NMR (CDCI3) d 0.92 (s, 9H), 2.21 (s, 2H), 3.83 (s, 3H), 4.00-4.55 (m, 
10 2H), 6.42-6.64 (m, IH), 7.75-8.32 (m, lH)o 

MMM 4 0 : p< ^/I^ 3 - [ (tert-^^ h^'^^:^ T 5 7 ] - 4 - ( 2 , 
2 -v?p< '^/uyn tVv) - 1 H-l:°n— /V- 2 -;&/V/J<=3{^iy7— b 

T/W=fi/#H^T. ^»J3 g-e^atbfcfb^i^ (373 mg) {;ii^-tert- 
rf'^/U — b (635 mg) (Di^:^^^^^ (4.5 mL) m^^Mx.. BOX: 

')]^jViJ'7J>^'!7'P^^y^yy^— (g^^J^^/V : ^dr^^:/=l : 4-»l : 3) 1? 
**a^U. TIB^Jtete^^i-SMM^Ii^i^ (401 mg) Sr#fCo 
TLC : Rf 0.18 (@^^^^/V : ^^^:y=l : 4) ; 

iH NMR (CDCI3) • 5 0.86 (s, 9 H), 1.47 - 1.52 (m, 9 H), 2.47 (s, 2 H), 
20 3.84 (s, 3 H), 6.44 - 6.86 (m, 1 H), 6.63 (d, J=3.11 Hz, 1 H), 8.52 - 8.78 (m, 

lH)o 

I^Wil 4 1:^ 3 - [ (tert-:^' Y-^^^iJ ?V-it^=.;V) T 5: 7 ] - 4 - ( 2 , 

2 ->?^ ^yv:7"n tVP) - 1 5^/1^- 1 H- t:°i3'-/l'- 2 

25 SIJfi^!l 4 0 -eMst L-fc^fb-a^^) (299 mg) Sri^^ ^^/VTiN/VAT 5: K (2 mL) 
(^:^)?SU >^^;^ye7A (173 mg) *5J;T^3 tj7^ii^^/v (78 /x L) ^^JP:^L. 
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5 m^^^'r^WMi\:.-^m (246 mg) ^#/co 

TLC : Ef 0.36 : ^dri^>'=i : 4) ; 

iH NMR (CDCI3) : 5 0.86 (s, 9 H), 1.48 (s, 9 H), 2.41 (s, 2 H), 3.81 (s, 3 
H), 3.83 (s, 3 H),.6.47 (s, 1 H), 6.55 - 6.95 (m, 1 H)o 

Il^i^!i4 2 : tert-y^/l^ [2- (T ^ / JJ^/V^^/V) -4- (2, 2-v? 
10 ^ ^/v:7"n \f;v) — 1 - ^ ^/V- 1 H - fc" n —/V— 3 — ^ /V-] ;&7W^-^— h 

-r^mm^t-B-^^m^o ^j:^. ^»!i3 2ic:tB^-r5x@t;i*5v>T. 

3 1 "e^5tbfc{b^i^(Df^J:^pi5 {J:^»!|4 1 T'^^gUfc^t:•^#»SrffiV^fCo 
TLC : Rf 0.38 mM=^'^/^ : ^=¥f-^=l : l) ; 
15 m NMR (DMSO-de) : 6 0.81 (s, 9H), 1.40 (s, 9H), 2.13 (s, 2H), 3.68 (s, 
3H), 6.58 (s, IH), 6.70-7.30 (m, 2H), 8.12-8.26 (m, lH)o 
^J£M4 3 : 3-T^y-4- (2, 2 - v?^ ^/Vt/n fcVW) -l-^^/W- 
— 1 H — 1:° n — /V— 2 - 5: K 

mmm 4 2 T-Mat bfc^fti-^^j (13.4 mg) ^mt?^ ^ i^^- (0.3 mD \z:m 

20 hy:7/v;^a®^^ (0.1 mL) ^M:^. ^UX* 1.5mmmW\^fCo R)^- 

^m-r h V ^j^x^m^. mmu rmmm^^m-t^mmit-^i^ (13.4 mg) 

25 TLC : Rf 0.56 (i^^^i^^/v : ^ i?' 7 — /k=9 : l) ; 

iH NMR (CDCI3) : 8 0.91 (s, 9H), 2.22 (s, 2H), 2.60-3.60 (m, 2H), 3.86 (s, 
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3H), 6.37 (s, IH), 6.40-6.66 (m, 2H)o 

MMM4:4 : 7- (2, 2-i^^^/V^nt:VV') - 5 - pi^/]^- 2 

y-1, 2, 3, 5— 7^ t Kn-4H-t°nn [3, 2-d] bfy^^;? 

5 mMM 4 3 X-Wtl^fcit-^m (8.7 mg) ^i^y^ ^?Vi^fVi>.T % K (0.3 mL) 
\Z.mm\y. ZLTm\L^n (2.5 ;u D *5j;t;?7K^'fb'^ b y (1.9 mg) Sr^UBx.. 

mm\^. -^w^mt.^^'^.^mMWL^m (n.omg) ^#fco 

10 TLC : Rf 0.61 : ^^^^y=\ : i) ; 

iH NMR (CDCI3) : 6 0.93 (s, 9 H), 2.30 (s, 2 H), 3.97 (s, 3 H), 6.73 (s, 1 
H), 8.78 - 9.07 (m, 2 H)„ 

||Jfe^il4 5 : 7- (2, 2--i^p«^/V:7"n tVl-) -4-^ b^iX-S-T^^ 
/V- 2 - (7< ^/V^:^-) -5H-t°i=in [3, 2-d] t°y^ 
15 4 4 -e^jg b:rc'fli'a'i^ (11.0 mg) ^ >^p< 9^/V/J>/Vi^ T ^ K (0.3 mL) 

\z.mn\^. mm:»V^J>> (13.2 mg) ^SjzTJ^ae^fbT^^/V' (5.7m L) ^Mk.. 

mm\^. rmmm$.^^ir^m.m(omm^t^m (n.img) ^ntco 

20 TLC : Rf 0.61 (g^^^^f^/P : ^drH^>'=i ; 3) ; 

iH NMR (CDCI3) : 6 0.91 (s, 9 H), 2.51 (s, 2 H), 2.60 (s, 3 H), 3.55 (s, 3 
H), 4.03 (s, 3 H), 6.75 (s, 1 H)o 

||JfeM4 6 : 7- (2, 2 5^71^:7" n tVW) -4—;^ b=ari^-5-p«^ 
/^-5H-t:°nci [3, 2-d] t:° y ^ i^:^- 2 -;^;/V/J?^ h y /V 
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5 TLC : Rf 0.32 (-^^-^l^ : @^^m^yix=4 : i) ; 

iH NMR (CDCI3) : 8 0.91 (s, 9 H), 2.56 (s, 2 H), 3.78 (s, 3 H), 4.10 (s, 3 
H), 6.91 (s, 1 H)o 

mMm4 7 : 7- (2, 2-v?7«^7V>^n tVP) -4- [ (2, 2-^;^^^ 
/VT^ntVV) r^y] - 5-p«^/V- 5H-fc°i3n [3, 2-d3 5 
10 :y- 2-:fy/i^:^:=-hV /l^ 




mMM 9 (Dum. (9-G) -^mMMi o-^mmmi i^hjsmi 2-* mm 

TLC : Rf 0.48 (^^i^>' : g^^cn ^71^=2 : l) ; 
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iH NMR (CDCI3) : 8 0.91 (s, 9 H), 1.02 (s, 9 H), 2.61 (s, 2 H), 3.48 (d, 
J=5.85 Hz, 2 H), 4.08 (s, 3 H), 5.01 - 5.17 (m, 1 H), 6.90 (s, 1 H)o 
MMM^8 : 2-^nn-N— (2, 2 -i^p^ tf/V-) -lU-':^]} 

5 2, Q-i^^nuz^]):^ (700 mg) ^zf^J—JV (10 mL) tC^^^U. ^ 
:^^l^^;vr%ly (0.96 mL) ^^IPx.. lOO'C'X? 1 ^ra^#bfc„ KiS^^l-^f^ 

o^— 7^/V-e*itU. TfBi^ttifi^^t-r^^M'fb^i^ (565 mg) 

10 TLC : Rf 0.66 (iJ^ n n :^;VJ>. \ :^ ^ / — /V=5 : l)o 

^JfeM4 9 : 2 -i^^ n n-N- (2, 2 - v?p^ tW) - 9 - h P 5^ 

/u- 9 u-^V ^-y- 6 -T^ >- 

^JfeM4 B-e^^jtUfc-fb^f^ (300 mg) *5 j;t)«>^^;^; y (I90mg) ^ 
i^T? ^/l^JiN/l^AT 5: K (4 mL) \Z.Wm ^^^-T? 30 ^:^Wm.W^. Y ^ 
15 a y K (384 mg) ^;!jP;t. ^tM-T' 4 B#r^it#b:rco SiS^M-a-t^t- b y 

>5^ny K (77 mg) ^^IPx.-C. SO'CT' 30 i>^^#LfCo Hi^tm^feSrSm^ 

.b. iiTK^jiE^'^ b y !>A-e^^#. WMx^fcr, nm^ f/v^^'-e*^!^^ tert 

20 mg) Sr#/Co 

TLC : Rf 0.65 (^=3ei^>- : WP^=^^^\^=1 : l)o 

^2fe^!i5 0:6 - [ (2, 2 - v^7« tVl^) T5:y] -lH-7"y:/ 
- 2 -;&7P7j^':=^ h y/v 
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mMm4 9 -Vm^l^fcit^m (200 mg) ^^^^P? K (1.5 mL) 

MMb. v'TV'fl^;^ y (54 mg) ^1, 4-i^T'^\fiy^n [2. 2. 
2] (14 mg) *5 J:U«7jcSr;bP^T. 150°C-e 3.5 B#rHm# b/Co SJ^S: 

— TlBi^ttie^^r-t-SSS'fb'a-^^ (45 mg) ^mco 
TLC : Rf 0.66 (iJ' n n : ^ y — /V=5 : l)o 

mM^Bl : 6- [ (2, 2-i^^^/l-:7"n tVV) T^y] - 9 - h y 
10 — 9H-:/i; 2— h y/i- 




15 TLC: Rf 0.29 {■^^-^l^ : g^^on^/V : ^ 7 — /P=6 : 2 : O.l)o 

mMm5 2 : 6- C (2, 2-i«?y ^/WlT^ntV^) T^y] -9-y^/l— 
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CH3 
CH3 



5 TLC : Rf 0.59 (i^ n n 7i>/PA : ;^ ^ / — 7V=9 : l)o 

MMM 5 3 : tert- [ 7 - v^T / - 1 - ( 2 , 2 - ^/V:7"n tT/V) 
-2-:^^y-l, 4-v't: Knlfy 5 K [4, 5-d] t^U 5;i;^>'-3 (2 
H) — r/I^] TiTi?'— b 



10 T/l-^^:/#IS^T. ^M^llS-e^atUfcfb-^i^ (53.8 mg) v^p^ ^/Vr^jN^t- 
isT^ K (0.5 mL) iZ.mmi^. ^m:fyV^J>> (207 mg) *3j;tJ?iert-:/^/l- 
:^n^T-fei5'-h (38// L) Sr^JP;^. M-C— Sfeit^ bfco Hl???l^^t-S^ 

15 hi/7:7^— (i|^a^9^/V : ^de'f-i/ = l : 4-*l : 3^1 : 2) "T? 

mmi^. rmmmmm-r^immit-^^ (74.3 mg) ^#fco 

TLC : Rf 0.57 (W^m^^^^ : : 2) ; 

iH NMR (CDCI3) : 5 0.93 (s, 9 H), 1.48 (s, 9 H), 3.95 - 4.22 (m, 4 H), 
4.48 - 4.68 (m, 2 H), 8.28 - 8.30 (m, 1 H)o 
20 mMm5 3 (1) : 6- (4 - tf :7ni:^ y /V^ ^/P) -8- (2, 
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^/k:/afcVV) -7-^dey-5, 6, 7, 8 b ^ t Kn t:° y ^ K [4 , 
5-d] 2-;=(7/U'7K::^ h y/i^ 




TLC : Rf 0.24 (g^^rn^/V : ^^■^iy=\ ; 3) ; 

iH NMR (CDCI3) : 6 0.96 (s, 9 H), 4.13 - 4.20 (m, 2 H), 4.30 - 4.37 (m, 2 
H), 4.68 - 4.79 (m, 2 H), 7.29 - 7.49 (m, 5 H), 7.52 - 7.64 (m, 4 H), 8.23 (s, 1 
10 H)o 

MMM 5 4: [7 —-yr / - 1 - ( 2 , 2 - ^JU-^fn trW) - 2 -;^=3f 
y-1, 4-v^t: t°y ^ F [4, 5-d3 fc^y^v'V-S (2H) 




15 |IM#I15 a-TrM^gbrcfb-a-^^ (58.0 mg) ^tert-:7'i5^y— /I- (ImL) 

h ix/u^ 1 TkfP^ (46 mg) ^;?jpx.^ 8or-e2 Hr^it#b;rcio Mi^i: 

-e^lf-U. affif^t^ffi'fl^^^ (63.4 mg) ^#fCo ait#» (51 mg) ^v'y:;^; 
^;Vio'7J>^^ n-^ (@^^:n^/P : . |^^ = 50 : 1 : 1) 
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•vmmv^ rmmmm^^-r^mmih-^m (34.7 mg) ^#fco 

TLC : Rf 0.38 (mM=^^^l^ : ^ / — /V' : 1^^=18 : 1 : l) ; 

iH NMR (CDCI3) : 6 0.92 (s, 9 H), 3.98 - 4.37 (m, 4 H), 4.41 ■ 4.70 (m, 2 

H), 8.31 is, 1 H)o 

5 mmm 55 ( 1 ) ^mmm 55 ( 1 e ) 

mmm is ( 2 ) x-mm Lfzi[:^m(Ditt> \z.'mmm 5 4 ufcYt:^ 

10 ^JgM5 5 (1) : 2- [7-:yTy-l- (2, 2 -i^^p* tW) 
-2-:^^y-l, Knt°y 5; K [4, 5-d] ^ 3 (2 

H) -N- [2- (v^p«^/VT^7) % K 

TLC : Rf 0.31 : i?' y — : @^^=8 : 1 : l) ; 

iH NMR (CDCI3) : 6 0.93 (s, 9 H), 2.23 (s, 6 H), 2.36 - 2.52 (m, 2 H), 

15 3.27 - 3.42 (m, 2 H), 3.97 ■ 4.22 (m, 4 H), 4.50 ■ 4.68 (m, 2 H), 6.46 - 6.61 
(m, 1 H), 8.29 (s, 1 H)„ 

5 (2) :N — <>'v^/V-2- [T-iXTy-l- (2, 2-v?y 
5^/^:/nfcV^) -2-^=3ry-i, 4 Kn fc:° y 5; K [4 5 - d] t° 

y 5 3 (2h) — r/v] T-fe::^5:K 

20 TLC : Rf 0.16 (mW-^^f-f^ : ^=3rf->'=l : l) ; 

iH NMR (CDCI3) : 6 0.89 (s, 9 H), 3.95 - 4.20 (m, 4 H), 4.44 (d, J=5.85 
Hz, 2 H), 4.53 - 4.71 (m, 2 H), 6.23 - 6.35 (m, 1 H), 7.20 - 7.39 (m, 5 H), 
8.28 (s, 1 H)o 

^ife|ai5 5 (3) : 8- (2, 2 - ^7Vy"n tVP) -l~ir^y-%- 
25 [2-:^^y-2- (1 y i^^/V) 31 ^/P] -5, 6, 7, 8 h 
Kn fy 5 K [4, 5-d] fc^y 5: i;?^^- 2 -;*/^7j<c=: h y /V 
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TLC : Rf 0.26 (g^^rn^/u) ; 

iH NMR (CDCI3) : 6 0.93 (s, 9 H), 1.76 - 2.12 (m, 4 H), 3.38 - 3.56 (m, 4 
H), 3.90 - 4.32 (m, 4 H), 4.41 - 4.75 (m, 2 H), 8.25 (s, 1 H)o 

^JfeM5 5 (4) : 2- L7—>T/-1- (2, 2 -V'^i 'f-zV^vi 
5 -2-^^y-l, Kt^t°y 5: F [4, 5-d] 5 v'^'- 3 (2 

H) — f/V] -N-:7;ii^yVT-fei5^ 5 F 
TLC : Rf 0.19 (i^^a^^/V- : ^dei?-i^=l : l) ; 

iH NMR (CDCI3) • d 0.94 (s, 9 H), 3.96 - 4.36 (m, 4 H), 4.59 - 4.75 (m, 2 
H), 7.07 - 7.17 (m, 1 H), 7.28 - 7.38 (m, 2 H), 7.42 - 7.53 (m, 2 H), 8.01 ■ 
10 8.16 (m, 1 H), 8.33 (s, 1 H)o 

mMm5 5 (5) : 8- (2, 2->'p<^/V:7"nfcVV) -6- [2- (4- 
^/I^tJn y -2-:^^y3^^/^] -7-:^=3ry-5, 6, 7, 8 — 7^ h 

^fc Fn t-y 5 F [4, 5-d] t°y 5:-:^>'-2-:*7Vjj^'=Fy7v 

TLC : Rf 0.15 (g^^m^/v) ; 
15 iHNMRCCDCla): 8 0.93 (s, 9 H), 3.43 - 3.52 (m, 2 H), 3.58 - 3.66 (m, 2 
H), 3.67 - 3.76 (m, 4 H), 4.03 - 4.14 (m, 2 H), 4.14 - 4.37 (m, 2 H), 4.48 - 
4.69 (m, 2 H), 8.27 (s, 1 H)„ 

mMm5 5 (6) : 2- [7-iXTy-l- (2, 2 -i^^T^ ^/Vy n fcVV) 
-2-;^=¥y-l, 4-v?t Fntfy ^ F [4, 5-d] t:°y ^ 8 (2 

20 H) — r/v] -N- [3- (v?y^7^T5:y) r-^^^ F 

TLC : Rf 0.35 (^by ^ l/^^ : y ^ y — /l/ : ®^^=8 : 1 : l) ; 
iH NMR (CDCI3) : 8 0.93 (s, 9 H), 1.57 - 1.75 (m, 2 H), 2.14 (s, 6 H), 
2.32 - 2.43 (m, 2 H), 3.29 - 3.44 (m, 2 H), 3.98 - 4.18 (m, 4 H), 4.48 - 4.68 
(m, 2 H), 7.54 - 7.66 (m, 1 H), 8.29 (s, 1 H)o 
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«M5 5 (7) : 2- C7-i/T/-l- (2, 1~^J^^}V^Vi\f)V) 
-2-:t^y-l, 4-v?b: Knt°lJ ^ K [4, 5-d] (2 

H) — T/v] -N- [4- (i^p^^/i'T^:/) r±^^ K 

TLC : Rf 0.26 (Mi\^^ "^U^ : :^ ^ / — /l^ : i^^=8 : 1 : l) ; 
5 iH NMR (CDCI3) : 6 0.92 (s, 9 H), 1.46 - 1.63 (m, 4 H), 2.24 (s, 6 H), 
2.26 - 2.38 (m, 2 H), 3.17 - 3.32 (m, 2 H), 3.88 - 4.21 (m, 4 H), 4.46 - 4.73 
(m, 2 H), 7.29 ■ 7.46 (m, 1 H), 8.28 (s, 1 H)o 

miM5 5 (8) : 2- [7-:>'Ty-l- (2, 2 - v^7< fcW) 

-2-;^=3ry- 1, 4-^^t Kcifc:°y 5: K [4, 5-d] t°y ^ v':/-3 (2 

10 H) — <;V\ -N- [5- (^^p«^7WT^y) -^^^/V] T-fei5^^ K 
TLC : Ef 0.40 (mtp^^U^ : ^ ^ ^ — 7^ : @^^=8 : 1 : l) ; 
iH NMR (CDCI3) : 6 0.92 (s, 9 H), 1.20 - 1.61 (m, 6 H), 2.15 - 2.35 (m, 8 
H), 3.18 ■ 3.33 (m, 2 H), 3.86 - 4.25 (m, 4 H), 4.46 - 4.73 (m, 2 H), 6.07 - 
6.24 (m, 1 H), 8.29 (s, 1 H)o 

15 IIM^!i5 5 (9) : 2— [7-iXTy-l- (2, 2 - "i^^ tVV) 

-2-:^^y- 1, 4-v^t Fnt-y 5: K [4, 5-d] try %-Jl^-2> (2 

H) — ifV\ T-^^ 5 K 
TLC : Rf 0.10 (g^^o^^^/P-) ; 

iH NMR (CDCI3) : 6 0.93 (s, 9 H), 3.98 - 4.20 (m, 4 H), 4.48 - 4.69 (m, 2 
20 H), 5.27 - 5.52 (m, 1 H), 5.77 - 6.03 (m, 1 H), 8.30 (s, 1 H)o 

^JSMS 5 (10) : 2 - [7-iXTy-l- (2, 2 -i^T? tW) 
-2-::r=¥y- 1, 4-v^b: Knt:°y 5: K [4, 5-d] t:°y 5: i^:/- 3 (2 
H) — </V] -N-p{^/l'T-fei5' ^ K 
TLC : Rf 0.12 (g^^az^/v-) ; 
25 iH NMR (CDCI3) : 5 0.90 - 0.98 (m, 9 H), 2.83 (d, J=4.94 Hz, 3 H), 3.90 
- 4.23 (m, 4 H), 4.48 ■ 4.73 (m, 2 H), 5.89 ■ 6.06 (m, 1 H), 8.29 (s, 1 H)o 
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mmm^B (id .2 - u-^^ry-i- (2, 2-e?^^/t':7'at:vv) 

-2-:^^y- 1, 4-i;^t: Knt"]; 5 K [4, 5-d] t°y ^i;?:x-3 (2 
H) — f/V] -N, N-i^^^/l^THr^J' ^ K 
TLC : Rf 0.14 (g^^ji^/v) ; 
5 iH NMR (CDCI3) : 6 0.93 (s, 9 H), 2.98 (s, 3 H), 3.03 (s, 3 H), 3,99 - 4.36 
(m, 4 H), 4.42 ■ 4.70 (m, 2 H), 8.25 (s, 1 H)o 

mMM5 5 (12) : 2- [T-iXTy-l- (2, 2 -i^^T^ ^/V:7"n fcVl^) 
-2-:^^y-l, Knt°y 5 K [4, 5-d] \fV ^ v^^-- 3 (2 

H) -f/W] -N- (2-:73i::^/W^^/^) ^ V 

10 TLC : Rf 0.26 (@^^a^^/P : ^^i^>'=2 : l) ; 

iH NMR (CDCI3) : 5 0.91 (s, 9 H), 2.74 - 2.90 (m, 2 H), 3.46 - 8.63 (m, 2 
H), 3.88 - 4.17 (m, 4 H), 4.35 - 4.59 (m, 2 H), 5.83 - 6.02 (m, 1 H), 7.07 - 
7.38 (m, 5 H), 8.23 (s, 1 H)o 

mMm55 (13) : 2- C7-v'Ty-l- (2, 2 t:VV) 
15 - 2-:^dry- 1, Kn fc-y 5: K [4, 5-d] t:°y 5: S^^-- 3 (2 

H) — r/U] -N- (3-:7^:=i/l'^n tVV) T-fe^ ^ K 
TLC : Rf 0.23 : ^:3e1^^^=2 : l) ; 

iH NMR (CDCI3) : 6 0.92 (s, 9 H), 1.74 - 1.94 (m, 2 H), 2.56 ■ 2.72 (m, 2 
H), 3.21 - 3.38 (m, 2 H), 3.88 ■ 4.20 (m, 4 H), 4.48 - 4.66 (m, 2 H), 5.90 - 
20 6.03 (m, 1 H), 7.09 - 7.35 (m, 5 H), 8.28 (s, 1 H)o 

MMWt]5 5 (14) : 8- (2, 2 - v?p< ^/V:7'n tVl-) -6 - [2- (4 
1 - v'^/l^) - 2-;d-=¥y3^5^/^] - 7-::^^y- 5, 6, 

7, 8-7"h7fc Kntfy 5: K [4, 5-d] fc-y 5S;^>'-2-;^7/V2}?^b 

y/v 

25 TLC : Rf 0.22 (M^ty^ '^l^l^ \ ^-^ y —J'V : i^^=8 : 1 : l) ; 
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iH NMR (CDCI3) : 8 0.93 (s, 9 H), 2.32 (s, 3 H), 2.35 ■ 2.50 (m, 4 H), 
3.43 - 3.51 (m, 2 H), 3.59 - 3.67 (m, 2 H), 3.96 ■ 4.36 (m, 4 H), 4.42 - 4.71 
(m, 2 H), 8.25 (s, 1 H)o 

mMMS 5 (15) : 6 - [2- ( 4 — 1 - If^^ -2 
5 — ;r^y^^/V] -8— (2, 2-i^p<^/^y"u\i°jU) -7—:^^y-5, 
6, 7, 8 -7" b7 t Knfc-y $ K [4, 5-d] t:° y ^ i^^^-- 2 
:=! h y/v 

TLC : Rf 0.66 (mt^^ 'f-u:^ : y^^/ — /l^ : @^^=8 : 1 : l) ; 
iH NMR (CDCI3) : 6 0.93 (s, 9 H), 2.34 - 2.57 (m, 4 H), 3.38 - 3.49 (m, 2 
10 H), 3.53 (s, 2 H), 3.57 - 3.68 (m, 2 H), 3.97 - 4.42 (m, 4 H), 4.40 - 4.74 (m, 2 
H), 7.19 - 7.38 (m, 5 H), 8.25 (s, 1 H)o 

Il;^^!l5 5 (16) : 2- [7-i^ry-l- (2, 2-i^^^yV>^a bVV) 
-2-:^=^y- 1, 4-i>t Knt-iJ ^ K [4, 5-d] t°y 5:^;?:/-3 (2 
H) — r/^] -N- (2, 2--:^p<^/V::^ci tw) T-fe-i5^3:K 
15 TLC : Rf 0.29 (g^^^^/l^ : ^dri^i^=2 : l) ; 

iH NMR (CDCI3) : 5 0.90 (s, 9 H), 0.92 (s, 9 H), 3.08 (d, J=6.40 Hz, 2 H), 
3.93 - 4.22 (m, 4 H), 4.53 - 4.71 (m, 2 H), 5.99 ■ 6.16 (m, 1 H), 8.31 (s, 1 H)o 
MMM5 6 : 1- [ (2-;^^/U- 1 — { /U) ^^i^l -2 

20 T/l^=? >'#IS^T^ 2-^hn:7ai / —/V (2.78 g) ^i^^ ^/V7j>/VAT 
^ K(lOmL) (il^^lb. 3-y^^n^-2-p<5^/V- 1 -y"i3--<:>/ (2.12 mL) 

:isxrjmmA V ^-^ (3.04 g) ^;l)q;t. Bfe^t^ufco Kmm-^mi^ 

25 m-r^mm^t^m (3.94 g) ^m^o 

TLC : Rf 0.36 (g^^cn^/p : ^d{-f-i^=i ; 9) ; 
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m NMR (CDCI3) : 8 1.84 - 1.86 (m, 3 H), 4.57 (s, 2 H), 5.01 - 5.05 (m, 1 
H), 5.14 ■ 5.17 (m, 1 H), 6.98 - 7.09 (m, 2 H), 7.46 - 7.54 (m, 1 H), 7.81 - 
7.87 (m, 1 H)o 

5 ^ y — 

r/v=f>-#is^T. mmms exm^i^tcit^m (3.09 g) ^M^^g-e::*- 

^ /i^y<i:^x-MU (190*0 e^P^^W^bfco H^SM-^i^^^m^-e;^?^:^. 
y ^ i=s i?" n h^^:^^— : ^=3ri^>'=l : 30^1 : 

10) -e^t^b. TiBi^ffiffi^^-r^^^sib^^ (1.64 g) ^mtco 

10 TLC : Rf 0.69 (g^^^^^V : ---=3ei^>'=l : 9) ; 

iH NMR (CDCls) : 6 1.74 - 1.77 (m, 3 H), 3.44 (s, 2 H), 4.67 - 4.70 (m, 1 
H), 4.85 - 4.89 (m, 1 H), 6.93 (dd, J=8.60, 7.32 Hz, 1 H), 7.44 - 7.49 (m, 1 
H), 8.01 (dd, J=8.60, 1.74 Hz, 1 H), 10.95 (s, 1 H)o 

^:^M5 8 : 2-T5 7-6-'i'y:/^/^:7 3iy— /I- 

15 mmm 5 ? xm^i^tc^t^m (1-35 g) / — (13.5 mD Kmm 

T7V=f>'^mM.T. mM\^. 10%^^°^v?^>A^* (50%wet. 138 mg) 

m (1.15 g) Sr#fCo 
20 TLC : Rf 0.63 (g^^oc^/p : ✓N.dri^>' = l : l) ; 

iH NMR (CDCI3) : 8 0.94 (d, J=6.59 Hz, 5 H), 1.82 - 1.98 (m, 1 H), 2.44 

(d, J=7.14 Hz, 2 H), 3.02 - 4.45 (m, 2 H), 6.53 - 6.79 (m, 3 H)o 

MMM 5 9 : 7 — f y-^^/l^- 1 , 3 /V— 2 -:fy/]^:^=. 
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-r^mmih^m^mco mmm2 ei^m^-t^jim^^^^^x, [2- 

TLC:Rf 0.18(i^'flip<^l/:/ : ^=¥i^>'=l : 9) ; 

iH NMR (CDCI3) : 6 0.95 (d, J=6.59 Hz, 6 H), 1.99 - 2.16 (m, 1 H), 2.79 
(d, J=7.32 Hz, 2 H), 7.33 - 7.37 (m, 1 H), 7.43 (dd, J=7.78 Hz, 1 H), 7.68 - 
7.74 (m, 1 H)o 

10 MMmeO : 2- (^^/V^:^) -5, 7->?l;Kn:7n [3, 4-d] fc:° 

:3i5^7V 5 K^:^;^7/W-<-x'— h ^ity^m^^ (2.59 g) *7k (25 mL) 
iZLmmi^. ^^i- hV^J>^ (1.48 g) 43J;t>V ^/l- 4 -:t^yy^ b 7 t K 
n - 3 — i^;!?77V3i^'dE-i^9— b (1.44 g) ^M:^X. 3.5 70°C 

15 i?i8b#Pb1. 8o°cx 4mmmw\^fco Rf^^m-B-^^mM.^xMi!^m. tirttib 

11£^^i-SM{t:'a-#J (744 mg) ^#fCo ^e3}^3te07k®^i^m::i^^/W-e!^ 

20 *ftuufcia#:^5!suL-. Tmrnm^^^-f ^mm^h-^m (139 mg) ^ 

TLC : Rf 0.65 (g^^^^^/I^) ; 

iH NMR (CDCI3) : 6 1.38 (t, J=7.36 Hz, 3 H), 3.20 (q, J=7.36 Hz, 2 H), 
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4.80 - 4.97 (m, 2 H), 4.98 - 5.15 (m, 2 H), 11.62 - 12.25 (m, 1 H)o 
^MMQ 1 : 4-^Pn-2- {a^^/U^:^) -5, 7--i?t: Kn>^n [3, 
4-d] bry ^l^l^ 

5 i^?i^/l-^/VJ>,T^ K (20m L) ^*P;tX. 45°C-C5r9-rait#L.fCo S 

m-r^mm^t-^m (49 mg) ^#/co 

TLC : Rf 0.68 : @^^ai5^/v=4 : l) ; 

10 iH NMR (CDCI3) : 5 1.40 (t, J=7.35 Hz, 3 H), 3.17 (q, J=7.35 Hz, 2 H), 
5.00 (m, 2 H), 5.10 (m, 2 H)o 

mmmeZ : 4- C (2, 2-i;^p<^/V>^ntVV) -5, 7-v?t 

Kn:7n [3, 4-d] t:°y t?^'- 2 -;>&yV3j?c:i ^!J7^ 



6 ll?^5tbfc'^b^#J^ffiV^fc„ 
TLC : Rf 0.34 (^^-f-^ : m^=^^/'^=3 : 2) ; 
20 iH NMR (CDCls) : 8 0.97 (s, 9 H), 3.14 - 3.55 (m, 2 H), 4.40 - 4.82 (m, 1 
H), 4.96 (t, J=2.74 Hz, 2 H), 5.00 ■ 5.15 (m, 2 H)o 

mmmes 4- [ (2, 2-s;?7«^/v:rntvi«') t3:/] -a, 7-z^}i 

Kn-SH-i/^n^^/iJ? [d] fcfy 2-;^/^^^=^ h y/w 




CH3 
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cc 




CH3 
CH3 



mmm 1 0 -*mmm 1 -^mmm 3 1 mmomm^Hir:!, t j; o tib 

mMM 9 -cm^ \^fz.i\:Sr^<Di\t> 6 , 7 - t K a - i h - i/iJ' n 
5 [d] \f]}^^J-^-2, 4 (3H, 5 H) -i^:^:/Sr>ffi V^fCo 

TLC : Rf 0.36 : @t^^^/l^=2 : l) ; 

iH NMR (CDCI3) : 6 0.96 (s, 9 H), 2.09 - 2.27 (m, 2 H), 2.71 (t, J=7.50 
Hz, 2 H), 2.94 (t, J=7.50 Hz, 2 H), 3.38 (d, J=6.40 Hz, 2 H), 4.51 - 4.74 (m, 
1H)„ 

15 :^T^i^>'KmmR}^Mmm (2- (n-^^\^:^v y) =^^i^y<^^i^:^i^m 

(5 Ommo 1 /L) ^ ^i^^ 1^ T ^ ^-ESg^^ (EDTA) ( 2 mm o 1 

/L) . v^^:^;^ l/-r /V (DTT) (4mmo 1 /L) ^t^-a^b. pH 

m^mi^hti^w:tftmm(DmM^mmmM (ex) sssnm. ^^t&s ( 

Em) 4 6 0 nmXWl^l^tCo S^^s J: t5;$:^0^{b^^^^-ov^■r. ^^(051 
^/^iiJ^cDm-a^-i^-e^^S;^:;^ff>fev\ T'^^y^^ (Dixon) b^f^^ 
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T(Dmmmmm^^v±o m^i-^. mmmsx-mi^vtiit-^ms (2b) 
I c 5 o'fiSJ*2.9nMt?fe V) ^ mmm 55 ( 1 4 ) x-m^\^r^ih-^m(D i c 5 « 

5 'fltf±12nM-^^feofCo 

•8- (2, 2-v^p«^yV7'afcV^) -7-;^=3ry-5, 6, 7, 8 — 7^ h 
10 ^t: Kt2 try 5: K [4, 5-d] t°y ^i^^^- 2-;?7/V'>^^:::i MJ/U (l O O 
g) . 

• ;^7/V:^^^ix^^/ix-fe/^n— (^S^iJ) (2 0. 0 g) , 

' :^y'Tv >^m-^^^->t7j>> mmM) cio. og) , 

• ^/I^B^-t/vn— (8 7 0 g) o 

15 mMm2 : 

•8- (2, 2-i^7«^/V:7"i=it:VV) -7-::r=^y-5, 6, 7, 8-Th 
20 9 b: Knif y 5: K [4, 5 - d] bfy ^ 2 -:*/^>iK= h y /P- (2 O O 

g) . 

. /l^ (2 kg) > 

-m^yk (5 0 L) „ 

25 mm±<Dmm"sm'\& 
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mm. m^. ^mi^m^. 'Mm^. ^t-m^t^ti . T:^h—->:^\^ 

m (AIDS) . AiDsmmmm (aro . ^AxisffljjsejfiL^. ^mm 
5 m&skm. ^mm. m&^mm. mwm. hi v^fcf^HTLv-iMiS^ 

^jktt^jk. mmm^tim. i e^^^m (-r y ( i m) mm. 

^pm.. S^^^^ifiL. ^^ttJk/J^«M^^i!m. m-^ttikWrt^^iam (Die) 
^cC^) s AM. BS. CM. FS/£^(D!>-f/V>^'l4^m^Jtt(DBm:fed;OT 

15 3m. T-^^Jil. ^W^iam. ibjaiR^ibam. mmM:m. ^Il^^tt^^f^ilm. w 

2^8. ^Aissf^i^. >m^m.mmmm. %^^7.vviy^—, ■^m^m%mf^}£ 

^^e';^^?'^^ Mz:<i:S^S. i©@ctt0iJ8. ^^^T wv=¥-/ce ^) . ^ 

20 Mgfiy^-^^jfea . iBife^tt^m (^ v;^ y ^-^#'14 (iM) mm. 

^#i43^y-7"-^ 7^':^. #M«^kim/^if) . ^mrnm.^ 
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msM^mmmm^j^m (ptca) mnmmt^^i ^ i^mmmw^(Dm'M isk^b 

(AIDS) *3j;-a«AI DSM^^^B (ARC) . (-^7 

5 mm. ^^—^>-y^^m. ^mmm^tm. ^mmumw. ^m^m^mmm^.^t' 
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It ^ <Z) IS ffl 

1. (I) 




5 (^fp. mj^n^mm^fci-i.mmm^^t>v. mBi-i{}^:^j:< thimf^mm 

20 . fc:°yv^>', t:°y^v?^, f^v^^', -7^ h 7 t t°y ^ v^tKtitf 
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1 Wm<Dit-^^o 

5. — (I) -V^-^ti^it^^-^^ 

5, 6. 7, 8-7^b7t: Knfc°y ^ K [4, 5 - d] y ^ v^^— 2 
10 7V7i^^^fy/K t:°^iZc' Cl, 5-a] tf y 5: 5 -:p&/V:!1^^ h V /K 

2, s-v't Ki^-lH-fc-^yn [3, 4-d] fy 5e^>'-6-;^/l-Ji? 
:=:fy/K [1. 5-a] [1, 3, 5] h y T^^^- 2 

^hy/K lH-t'y5KC4, 5-e] [1, 3, 4] ;r=3{.1^i^Ti»'- 
7 ^ y /K iH-t°9yv:i [3, 4-d] fc°y ^i^^/-6-:^;/^ 
l5 ;i^'^hy/K -r^^'y^ ci, 2-a] t-y ^v?^-2-;&/v#^^ f y/K i 

S-^^^y^Xy— /^-2-:^/^z}?:=^ h y^'K 6, 7, 8, 9-7^h7t: 
|.*P,_5H-toy 5 K [4. 5_g] [-1^ 4] ■S^T-€t°>'-2-;^7V^::^ 
■by/K 5H-t°nP [3, 2-d] t:° y 5 2 -^/V^?::^ b y /K f 

y F [2, 3-d] try ^v^^^-2-;&/V^^^by/K 5, 7-i^l:: Kn:7 
20 a [3, 4-d] try ^i;^>'-2-:;^7/l-73^riby/K 6, 7-i^tKn-5 
H-iXiJrn^i/i?^ Cd] t°y 5:v?>'-2-;^77V7j^'^ hy/K OH-lT'yv- 

y /v-efcsii*<^^ffl 1 WM<Dih^mo 

25 6. (I - A) 
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5 ^^Sitob. R^^ 




7 . R ^ /OS^II^Jt^t^D C 1 ~ 8 r/^=35^/l-«-t?fe§it:*(Z)^|S 6 IB^cO'fk-a-feo 

15 8. -T^^-^S-E^-E^-E^- E^^XXJ^E^i-i.^tl^^m^ 

^t>U. E^f^-O-. -NR^°-. -C (=0) -C (=0) 

NRio_^ _NRi°C (=0) -SOgNR^"-, -NR^^SOa-. 
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-C (=0) -OC (=0) ^fc{:i-NR^°C (=0) NR^^- 

5 

V^C 3~1 0O^3g^*fc{*— ^fcf^ (2) Sm»^WUTV^ 

T ^> «t V^ 3 ~ 1 O ^^M^if^^fe^ W*<Dfg|S 6 lB«<D 

10 {b-^i^o 

15 2^^s (1) «^*^^b-cv^r^J J;v^c 3-1 oco^^^^fcf^ns^^^ 
-^Ttin (2) gm^^Wb-cv^•r^JJ;v^3~l oM<^^»^*fc{iz:^ 

11. (1)8- (2, 2-v^7<^/^>^nt:VW) -7-;^^y-5, 6, 7, 
20 8-7" t: Knt^y ^ K [4, 5 - d ] fc° P 5: v^V- 2 -;^/V:?J?^ b y /V 
, (2)1- (2, 2-v^7«^/l-^t3b:V^) -2- (4 b ^^ev/^^s;?/!^) - 
3-:^=^y-2, 3--:^t Kn- 1 H- n [3, 4-d] fc:°y5:v^>- 
-6-;«;/V7K:=: b y/K (3)1- (2, 2 -v?^ ^/V-7"m^/V) -3- [ (4 
-7^ b'^f-^^v-i^yv) -IH-tf^yn [3, 4-d] 

25 - 6 b y /K (4) 4 - ( 2 , 2 - v^t^ 5^/1^7° n Jjs^driy) - 1 , 3 - 

'<:/y^ry'-/^- 2-;^/v:^j?^ b y/K (5)3- (4-t":7ai=y/p^ b^^?^ 
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v') -1- (2, 2--:;?^^/V:/n fcVl-) -lH-t°^yn [3, 4-d] 

t°y 6 -;^7/V5j^'^ h y/K (6)2- u-\fy=^=^]}/i'?^^/v) -1 

- (2, 2-v?^5^7^:7"nt:VV') - 3 -;^!3{^y _ 2 , 3-i?tKn-lH- 
t:°^yn [3, 4-d] ifV^i^>-6-:^/U:^=^hV/l-. (7)1- (2, 2 
5 -v^T^^/i^-r/ntVl/) -3-;^dry-2- ( 2 ^/V) -2, 3 
Ka- lH-fc:°9>^n [3, 4-d] t:° y 5 v?^'- 6 -;^7/Wx}?^ b y 
/K (8)1- (2, 2-i^p«^/k:rn fcVw) -3- [2- (4 -^/P/In y 
) a^h:3ei/] _i.H-t°^yci [3, 4-d] t°y 3:i;?^--6-;&/V;J^^r:i b 
y /l^. (9) 9 - ( 2 , 2 - i^^ ^/V:^n fcVP) - 6 - ( 4 - p« h =ar^y^:/^;?/^ 

10 ) -7-:;t^y-6, 7, 8, 9 — 7^ h 9 t: Kn - 5 H- f y ^ K [4 . 5 
-e] [1, 4] i^^T-^fV-- 2-;^7/^7K^ h y/K (10)8- (2, 2-v? 
p<^/pyntV^) -6- (4-p« h:^iX-<:/i^/^) -7-:^:3{-y-5, 6, 
7, 8— 7" Kn t°y 5 K [4, 5-d] t"" y ^ 2 -;?7/V7}^^:=: h 

y/K (11)4- [ (2, 2-v?p«^/U>^n tVV) T^^l fy K [2, 3-d 

15 ] t" y ^ v^^'- 2 -:fy/U^=^ h y /K (12) 1 - ( 2 , 2 - ^/^:7^n 

) -3- {4- [ (4-?i^/l^-l-}^^^i:^:=./U) :^^}V\ y =c=.M - 
1 H-fc-y 5 K [4, 5-e] [1, 3, 4] ^=3fi^v?Tv?>--7-:^7^7}? 
= hy/K (13)2- [e-i^Ty-l- (2, 2-i^^^/V:^n tW) -3 
-:^=^y-l, 3-v?t: Knr- 2H-t:°^>^n [3, 4-d] 

20 2— T/W] -N- [2- iX^:f-^;VT%J) :xl^?V\ % K. (14)4- 

C (2, 2-i;?7«^/l->^n tVl/) T5:y] -5, 7-v^tKn:7n [3, 4 
-d] t°y ^v^>'-2-;{7/V/J<^hy/K *fc{4(l5)4- [ (2, 2->^^ 
'^^-/l^T'n tVV) T^y] -6, 1 -^J\iYn-^u.-=-y-i7vi^-^^ [d] If 

25 

1 2. it^(7)|5|S 1 SB^O— (I) -T?^$tLS'fIi'^#>^ ^(O 



156 



wo 2005/085210 



PCT/JP2005/004580 



15 ^^e>514R§tLS iai!^-hT^fcSlt^<^tglS 1 StaicOg^a^^Jo 

18. W^tD^K 1 IB^c^— (I) -T?^§;n/5'fb'a-«l^s ^Oi^. -^rc^ 



157 



wo 2005/085210 



PCT/JP2005/004580 



^^^yi^l^mmi^. ^ho^9^!>A»J. *n:TNF-a^f^. 1m. I I.- 6 U 

HMG -Co AiiTD^mpj.^^. \'^m^^rjii7c^mm:^^hmu 

1 9. ft ^(DlSIS 1 iBftCQ— IS:^ (I) x-^^ti^ih^m. ^<Dm.. ^<D 

mmo 



158 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 045 8 0 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'^ C07D239/42, A61K31/122, 31/505, 31/519, 31/5575, 31/592, 31/663, 

38/22, A61P1/04, 3/10, 3/14, 5/00, 7/00, 7/02, 9/00, 9/10, 11/06, 
11/10, 13/08, 19/02, 19/10, 21/04, 25/00, 25/14, 25/16, 25/28, 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum docimientation searched (classification system followed by classification symbols) 

Int.Cl'^ C07D239/42, A61K31/122, 31/505, 31/519, 31/5575, 31/592, 31/663, 

38/22, A61P1/04, 3/10, 3/14, 5/00, 7/00, 7/02, 9/00, 9/10, 11/06, 
11/10, 13/08, 19/02, 19/10, 21/04, 25/00, 25/14, 25/16, 25/28, 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
REGISTRY (STN) , CAPLUS (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



P,X 



X 



wo 04/020441 Al (NOVARTIS AG) , 
11 March, 2004 (11.03.04), 
Full text 

& AU 2003266330 Al 

WO 04/106341 Al (BASF AKTIENGESELLSCHAFT) , 
09 December, 2004 (09.12.04), 
Full text 
(Family: none) 

WO 04/000843 Al (ASTRAZENECA AB) , 
31 December, 2003 (31.12.03), 

Full text; particularly, page 1, lines 5 to 9; 
pages 31 to 34; Claims 
Sc AU 2003243096 A 



1-4, 12-18, 20 



1-4, 12, 13, 
18,20 



1-4, 12-18, 20 



I ^ I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document refemng to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
09 June, 2005 (09.06.05) 



Date of mailing of the international search report 
28 June, 2005 (28.06.05) 



Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 045 8 0 



C (Contmuation). DOCUMENTS CONSIDERED TO BE RELEV.AJSTT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



X 



X 



X 



wo 03/020721 Al (NOVARTIS AG) , 
13 March, 2003 (13.03.03), 

Full text; particularly, page 15, line 5 to 
page 17, line 2; pages 200 to 203; Claims 
& EP 1423391 Al & NO 200401180 A 

& KR 2004029123 A & AU 2002333760 Al 

& BR 200212226 A & HU 200401301 A2 

& ZA 200401042 A & MX 2004001935 Al 

& JP 2005-502683 A & CN 1549817 A 

& US 2005054851 Al 

WO 01/032632 A2 (ELI LILLY AND CO.), 
10 May, 2001 (10.05.01), 

Full text; particularly, page 7, line 6 to 
page 8, line 27; pages 19 to 29, table I 
& AU 200110713 A & EP 1230225 A2 

JP 2003-104975 A (Sumitomo Pharmaceuticals 
Co. , Ltd. ) , 

09 April, 2003 (09.04.03), 

Full text; particularly, page 11, Par. No. 
[0025]; page 12, Par. [0033] 
( Fami ly : none ) 

WO 02/055521 Al (VERNALIS RESEARCH LTD.), 
18 July, 2002 (18.07.02), 

Full text; particularly, pages 2 0 to 21, 
100 to 107; Claims 

& NO 200303145 A & 
Sc CZ 200301956 A3 & 
Sc AU 2002217331 Al & 
& JP 2004-517874 A & 
& MX 2003006163 Al & 



EP 1349857 Al 

KR 2003079945 A 

US 2004102459 Al 

BR 200206561 A 

ZA 200305116 A 



JP 7-242670 A (Pola Chemical Industries 
Inc . ) , 

19 September, 1995 (19.09.95), 
Full text; particularly, page 2, Claims; 
page 2, Claims; page 22, Par. No. [0181] 
(Family: none) 

BENETEAU, Valerie et al . , Synthesis and in 
vitro antitumour evaluation of benzothiazole 
-2-carbonitrile derivatives, European Journal 
of Medicinal Chemistry, 1999, Vol.34, pages 

1053 to 1060 



1-4, 12-18, 20 



1-4, 12-18,20 



1-5, 12-18,20 



1-4, 12-14,20 



1-4, 12-14,20 



1-4, 12-14,20 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0045 8 0 



Continuation of A> CLASSIFICATION OF SUBJECT MATTER 
(International Patent Classification (IPC)) 

Int.Cl'' 27/12, 29/00, 31/02, 31/12, 31/18, 35/00, 37/06, 37/08, 43/00, 
C07D487/04 

(According tolntematicnal Patent Classification (IPC) or to both national 
classification and IPC) 



Continuation of B, FIELDS SEARCHED 

Minimum documentation searched (International Patent Classification (IPC) ) 

Int.Cl^ 27/12, 29/00, 31/02, 31/12, 31/18, 35/00, 37/06, 37/08, 43/00, 
C07D487/04 

Minimum documentation searched (classification system followed by 
classification synnbols) 



[1] Claims 1-4 and 6-10 include extremely many compounds, but few 

of the claimed compounds are supported by the description within the 
meaning of PCT Article 6 and disclosed within the meaning of PCT Article 
5 . 

Further, several of the compounds stipulated in claims 1-5 are ones 
known publicly prior to the priority date of this application as disclosed 
in the following documents which are cited in this international search 
report or listed in the description of the application, page 12: 

♦ WO 03/020721 Al (NOVARTIS AG), 13 March, 2003 (13,03,03) 

♦ WO 04/000843 Al (ASTRAZENECA AB) , 31 December, 2003 (31.12.03) 

♦ JP 2003-104975 A (Sumitomo Pharmaceuticals Co., Ltd.) , 09 April, 
2003 (09.04.03) 

As to at least a group of compounds included in any of claims 1-5, 
therefore, it is not considered that all of the compounds have a common 
technical feature that makes a contribution over the prior art. Thus, 
claims 1-5 each include groups of various compounds satisfying the 
requirement of unity of invention. 

For the above reason, search on claims 1-4 has been made only about 
compounds supported by the description and disclosed therein, that is, 
only about compounds which have the same A-B fused ring as that of any 
of the compoiands prepared actually in Examples 1-63 and are substituted 
with cyano at the same position as that of any of the compounds prepared 
actually therein and which exhibit the same activities as those specified 
in claims 13-17 or have the same indications as those specified therein. 

In the meantime, complete search has been made about claims 5-11. 

[2] What concrete compounds the wording "prodrugs" set forth in claims 
1, 12, 18, or 2 0 includes, or what compounds the wording "prodrugs" set 
forth therein excludes is unclear, so that the claims do not satisfy 
the requirement of clearness as provided for in PCT Article 6. 



Form PCT/ISA/210 (extra sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 045 8 0 



Box No. II 



Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1- [Kl Claims Nos.: 19 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claim 19 pertains to methods for treatment of the human body or animal body- 
by therapy and thus relate to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 

Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful intemational search can be carried out, specifically: 



3. □ 

Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This Intemational Searching Authority found multiple inventions in this intemational application, as follows: 



3. □ 



As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers 
only those claims for which fees were paid, specifically clauns Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



gtUJg*-^ PCT/ J P 2 0 0 5/0 O 4 5 8 O 



mm(Dm,^?>ii^m(Di^m mm^w^m d pc) ) 

IntClJ C07D239/42, A61K31/122, 31/505, 31/519, 31/5575, 31/592, 31/663, 38/22, A61P1/04. 3/10, 3/14, 5/00, 
7/00, 7/02, 9/00, 9/10, 11/06, 11/10, 13/08, 19/02, 19/10, 21/04, 25/00, 25/14, 25/16, 25/28, 27/12, 
29/00, 31/02, 31/12, 31/18, 35/00, 37/06, 37/08, 43/00, C07D487/04 



IntClJ C07D239/42, A61K31/122, 31/505, 31/519, 31/5575, 31/592, 31/663, 38/22, A61P1/04, 3/10, 3/14, 5/00, 
7/00, 7/02, 9/00, 9/10, 11/06, 11/10, 13/08, 19/02, 19/10, 21/04. 25/00, 25/14, 25/16, 25/28, 27/12, 

29/00, 31/02, 31/12, 31/18, 35/00, 37/06, 37/08, 43/00, C07D487/04 



REGISTRY (STN), CAPLUS (STN) 



C. 









P.X 


wo 04/020441 Al (NOVARTIS AG) 2004. 03. 11, i^:^ 
& AU 2003266330 Al 


1-4, 12-18, 20 


P,X 


WO 04/106341 Al (BASF AKTIENGESELLSCHAFT) 2004. 12. 09, ^:SC 


1-4, 12, 13, 18 
,20 


X 


wo 04/000843 Al (ASTRAZENECA AB) 2003. 12. 31, ^K. H 1 
HH 5-9 ffs H 31-34 M CLAIMS & AU 2003243096 A 


1-4, 12-18, 20 



■h(D 



rxj m^mM(Dh?)Xmx-h<:>x. m^xmi(o^xmm 

<?5if^ttX^*3i#^4;i5^fcV^ i: fens © 

±(Dxmt(D, ^^Kt-z>x^mx:h?>m.'^K 
r&j m—^^T'i^h^T^v—xm 



09. 06. 2005 



28. 6. 2005 



0*H#fp;T (I sA/j p) 

C${M#-^ 100-8915 



'«IS#-^ 03-3581-1101 



4C 



3 5 4 3 



3 4 5 2 



^SlFCT/I SA/2 1 0 (^2'<— :^) (2004'¥l^) 





lll^tii®#-^ PCT/ J P 2 0 0 S/O 0 4 5 8 0 


c m%) . 














X 


wo 03/020721 Al (NOVARTIS AG) 2003. 03. 13, ^ 15 H 
^ o i ' M.^ ^ -iTn ^ ZUO-zOo M CLAiMo & br i4Zooyi Al 
& NO 200401180 A & KR 2004029123 A & AU 2002333760 Al 
& BR 200212226 A & HU 200401301 A2 & ZA 200401042 A 
& MX 2004001935 Al & JP 2005-502683 A & CN 1549817 A 


1-4, 12-18, 20 


X 


wo 01/032632 A2 (ELI LILLY AND COMPANY) 2001. 05. 10, 
wt"— % ^ 1 D IT ^ o Zi ITn wi ly zy ^ lable i 
& AU 200110713 A & EP 1230225 A2 


1-4, 12-18, 20 


X 


JP 2003-104975 A (f±^^^:^^#th) 2003. 04. 09, ^iX. 
^ 11 K [0025], 0 12 M [0033] (:7 T ^ D —fS: U 


1-5, 12-18, 20 


X 


WO 02/055521 Al (VERNALIS RESEARCH LIMITED) 2002. 07. 18, -^-X^ 

H^»>_, ^ zO-zl M.^ m 100-107 ^ CLAIMS 

& NO 200303145 A & EP 1349857 Al & CZ 200301956 A3 

& KR 2003079945 A & AU 2002217331 Al & US 2004102459 Al 

0£ Jr ZUU-^ Olro/^ A & JjJtv ^iUUZUDOOi A & MA ^UUoUUDiDo Al 

& ZA 200305116 A 


1-4, 12-14, 20 


X 


JP 7-242670 A (jK— ^>ft:^X||*^^|±) 1995.09.19, 

^2M \m^mi^(D^m. [oml C^^r^y-^'cCU) 


1-4, 12-14, 20 


X 


BENETEAU, Valerie et al. Synthesis and in vitro antitumour 
evaluation of benzothiazole-2-carbonitrile derivatives, 
European Journal of Medicinal Chemistry, 1999, Vol. 34, 
p. 1053-1060 


1-4, 12-14, 20 



«^PCT/'I SA/'2 1 0 i%2.^—'J(Dim.^-) (2 0 0 4#1,M) 



B^ffl]®#-§- PCT/J P 2 0 0 5/0 O 4 5 8 O 



^^8^^3:5 (PCTi7^(2)(a)) ®^^tzij;!3, ::«5|SI^|l«a##}mroa* t^i !? W^ofSffl©— g|5^^:o^^-c# 
^ (2) (a) (i) RXJ^PCTmW\39. 1 (iv) (DM^I^ «t . :i (DH^p^:^M:aSiifitr-r S t ^ 



3 . r lt*©SH tt. tJejRlt*0®fflT-fco T P C T^IJ6. 4(a) (DM 2 XS-O^^SlSct^a^K 



1. r aiBA^5j61-.M?fcii*PpS^MSri--<T«8PBlrtt«^#b;fcro-x?. :ioH^M##{:±. -r-sTCSSSHril/jiW^ 



4. r tHHA;55jJJ.SJfciiSPPW^3|s|-tr«irai^}J:iS^#L;fc35^^;fc©T% :i©Hl^i8*«'S^f4. l»^®ffiH«^*^Dfc|a« 



«^PCT/I SA/'2 1 O (Hl-^-v^cDigll (2) ) (2004<¥l^) 



mH^mm-^ PCT/J P 2 O 0 S/O 0 4 5 8 O 



[l]st^(^^IS 1-4,6-10 fi. #^^iI#^<Dfb-^^^^^'^UTV^5o PCT6^0 

• W003/020721 AKNOVARTIS AG) 2003.03.1.3 

• W004/000843 Al (ASTRAZENECA AB) 2003. 1_ 2. 31 
•JP 2003-104975 (ft^^^^#t±) 2003. 04.09 

S^^tt^^bTv^^ tmi^^:LtltX*^ir. ^^X^m^<D^m 1-5 m^-r;Ja.t). '14^^ 

§lfPr9•^ -fjfe^^-^s ll^feMl-63■T?|l^(c:^^a^$tLTv^;5'^b^i^i^c►v^TtL;&^^s:t■i-S A-B^ 
^^?r:^U. ^^ov-TySfD^-^fietilUCfB-g-i^P. co 5 ft^tD^H 13-17 <^^SirS 

*fc. |»^(DfSH5-ll iclov^T^^. ^^Jtel^S^frofCo 

[2]ff^o^lS 1, 12, 18, 20 Km^<D ^-^n y ^\ t McW-t^Vc E(Di: 5 fM\:.^^ti^^-^ 



^SCPCTXI SA/'2 1 0 (#31]^—:^) (2 0 0 4'^3.>^) 



